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Abstract
Background: Hikikomori is a state of social withdrawal first identified in Japan and is gaining interest globally. Classically,
hikikomori is described as a state of isolation within one’s home, though recent conceptualizations have proposed a continuum
of severity. Hikikomori frequently shares symptoms with depression, social anxiety, autism, and schizophrenia, as well as
internet and gaming disorders. Clinical case studies and cross-sectional studies suggest that dysfunctional emotion regulation,
familial support, and internet behaviors are proposed to contribute to the onset and maintenance of a withdrawn state, though
they have not been explored longitudinally.
Objective: This study aims to investigate affective, behavioral, and cognitive correlates of hikikomori symptoms, and how
daily mood, social enjoyment, familial support, and internet usage may maintain a socially withdrawn state.
Methods: A minimum of 84 participants aged between 18 and 60 years will complete self-report measures of hikikomori
symptoms, internet addiction, depression, anxiety, autism, and fear of offending others before participating in 14 days of
ecological momentary assessment surveys. Surveys will be delivered 5 times per day from 8 AM to 10 PM, measuring mood,
internet behavior, familial relationships, social interaction frequency, anticipatory and consummatory enjoyment, sleep quality,
and physical activity. Participants will repeat the self-report measure of hikikomori symptoms postmonitoring period.
Results: Recruitment began in November 21, 2025. Data collection and analysis are scheduled to be completed by summer
2026, with the results also scheduled to be available by the end of summer 2026. Correlation and multiple regression analyses
will investigate whether internet addiction, social anxiety, expressive suppression, fear of offending others, daily mood,
internet use, social enjoyment, and familial support predict hikikomori symptoms. Time-lagged network analyses will explore
the temporal dynamics of these relationships, and how these differ in those with high and low levels of hikikomori symptoms.
Finally, time-lagged logistic regressions will explore which factors predict future social behavior.
Conclusions: This study will be the first to investigate currently proposed mechanisms underlying hikikomori, while also
exploring the time-varying relationships between affect and social behavior. The results will provide initial evidence for factors
that predict hikikomori symptoms, explore candidate mechanisms underlying hikikomori, and identify potential maintenance
factors as targets for intervention.
Trial Registration: OSF Registries 10.17605/OSF.IO/AFRSB; https://osf.io/afrsb
International Registered Report Identifier (IRRID): PRR1-10.2196/81384
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Introduction
Background
Hikikomori is a condition characterized by persistent isolation
in one’s home alongside functional impairment and dis-
tress associated with this isolation [1]. First recognized and
examined in Japan, hikikomori is now recognized globally
[2]. The isolation is initially voluntary, similar to psychiatric
disorders such as autism [3], who may find relief in their
withdrawal from social situations; or in anxiety and depres-
sion [1], who may experience distress or apathy regard-
ing socializing. However, there are some individuals who
socially withdraw and yet do not present with any comor-
bid psychiatric disorders, raising questions over whether
hikikomori relates to a distinct state or a transdiagnostic
phenomenon [4]. Additionally, while classifying an individual
as hikikomori has primarily been determined by the length
and severity of their social withdrawal (eg, for 6 months),
there is growing recognition of the condition existing on
a spectrum of severity [1]. To date, much research has
proposed onset and maintenance factors from clinical case
reports [5] and cross-sectional studies [6]. Affect dynamics
[1], social reward processing [7], internet behaviors [8],
familial relationships [9], and physical health [10] have all
been identified, though little has investigated the time-varying
nature of these relationships and whether they predict social
withdrawal tendencies in daily life.

Hikikomori shares patterns of disordered affect and
emotion regulation with depression, social anxiety, autism,
and schizophrenia [1]. Low mood and anhedonia are
frequently present in hikikomori patients [1], leading to
questions of whether hikikomori may be a subtype or
expression of depression [1,2]. Additionally, hikikomori
patients often express anger or display higher levels of
irritability [5,11]. High irritability and expressions of anger
are linked with impaired social outcomes [12], social anxiety
[13], and well-being [14]. While sustained negative affect
and distress are hallmarks of depression and anxiety and are
often examined as traits, emotions are not fixed states and
variation is expected. Intensity of emotional change, stability
of the emotional state, and how quickly an emotion returns
to baseline after a deviation are all predictive of psychologi-
cal well-being [15,16]. Together, these patterns of emotional
dynamics are found to be related to mental health and
well-being, with less variable and more stable patterns, both
in the frequency of change and the speed of return to baseline,
found to be associated with better mental health [16]. This
suggests that negative affect and emotional instability play
a key role in the onset and maintenance of hikikomori.
Differences in emotion regulation styles may underlie these
affective variations, with adaptive strategies such as cognitive
reappraisal found to be associated with positive affect, while
maladaptive strategies such as rumination and suppression are
associated with negative affect [17], as well as social anxiety
and depression [18].

Equally, anhedonia may play a key role in the onset or
maintenance of a socially withdrawn state. In populations

with depression, anhedonia is linked with social isolation
[19], which may be precipitated by a reduced generation
of anticipatory enjoyment [7,20]. Learning from rewarding
outcomes (eg, an enjoyable conversation) is also found to be
impaired in depression [21] and social anxiety [22], suggest-
ing that social withdrawal may partially result from reduced
anticipatory enjoyment, failing to generate motivation to act,
or failure to learn from a positive experience preventing
an adaptive increase in anticipatory enjoyment at the next
occasion. Other forms of communication, such as via the
internet, may be more accessible in this case. Taken together,
research from populations with both depression and social
anxiety suggests that affect, including emotional variability
and stability, and reward processing are implicated in social
withdrawal. However, it is unclear how these factors relate to
hikikomori symptoms and episodes of social withdrawal.

Aside from social withdrawal, behavioral hallmarks of
hikikomori include problematic smartphone and internet use
[8,23], excessively playing video games [24], a reliance
on familial support [1], a more sedentary lifestyle, and
poorer sleep quality [10]. Problematic internet use may allow
and support a socially withdrawn state by replacing face-
to-face connections with virtual interactions. While virtual
interactions provide social contact with less risk of stress
or challenge [23], this may also prevent individuals from
challenging negative beliefs around in-person communica-
tion or developing positive resilience and coping strategies.
Additionally, given the widespread availability of internet
access, it is possible for individuals to work and manage their
affairs solely online, again enabling a socially withdrawn
state. Previous research has found links between problematic
internet use, anhedonia, and well-being [25,26] and therefore
is often a target both for research and intervention. Excessive
gaming is also commonly researched as either a subtype of
internet use or in isolation. Gaming may fill similar roles to
internet use, namely as a coping mechanism, and equally may
be a factor in the maintenance of social withdrawal [8,24].

Familial relationships are frequently discussed as a risk
factor for a hikikomori condition [1]. Dysfunctional family
relationships are common in observed cases of hikikomori
[27], with both parental abuse [28] and overindulgence [9]
linked to the socially withdrawn condition. Familial support
may play a critical logistical role in the maintenance [9]
and recovery [29] of hikikomori, though how this inter-
acts with other variables is uncertain [9]. It may be that
supportive actions (providing food and economic support),
though initially made in the best interests of the patient,
become maintenance factors that are difficult for the family
to stop once started. Conversely, behaviors to challenge the
withdrawn condition may also adversely affect hikikomori
[28]. Therefore, uncovering how familial behaviors affect
social withdrawal and interact with other factors is required.

Finally, sleep patterns, sleep quality, and physical activity
may also play a role. Cases of hikikomori often note
disordered sleeping patterns [10,30], such as primarily
waking at night and sleeping during the day [28]. These
patterns may have originated as a way to manage anxiety
around other people, though as with defaulting to virtual
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communication, this may also increase feelings of discon-
nection and isolation [1]. When combined with a prefer-
ence for virtual communication and isolation, the sedentary
lifestyle noted in hikikomori samples is unsurprising and may
contribute to poorer physical health [10].
The Study
Taken together, hikikomori describes a condition that shares
symptoms, cognitive profiles, and behavioral profiles with
several mental health disorders [1]. While many research-
ers have proposed maintenance factors, to date, there has
been little investigating how observed affective, cognitive, or
behavioral factors influence symptoms, social motivation, and
social withdrawal over time.

Ecological momentary assessment (EMA) can elucidate
the time-varying nature of these relationships by repeat-
edly sampling daily mood and behaviors. EMA has pre-
viously been used to investigate social withdrawal and
depressive symptoms [31], for example, previous studies
have found that participants with clinical depression exhibit
reduced anticipatory and consummatory enjoyment [32].
EMA therefore offers an opportunity to identify which daily
behaviors and mood patterns are indicative of a risk of
hikikomori symptoms and social withdrawal. Additionally,
the EMA method allows us to investigate proposed fac-
tors and behaviors with high ecological validity given the
measurements are occurring during the participant’s daily life.

This study will investigate affective, behavioral, and
cognitive correlates of hikikomori symptoms, and how
familial support and internet usage may maintain a socially
withdrawn state. Over 2 weeks, participants will be prompted
to complete 5 EMA surveys per day, with questions asking
about their mood, internet activity, familial interactions, and
social behavior. Surveys will be delivered every 3 hours from
8 AM to 8 PM, allowing us to explore temporal dynamics
of affect and behavior, and how this relates to hikikomori
symptoms.

The study proposes the first research question (RQ1):
What factors are related to hikikomori symptoms? The first
hypothesis is that “hikikomori symptoms will be positively
correlated with internet addiction, social anxiety, expres-
sive suppression, and fear of offending others as measured
at baseline” (H1a). The second hypothesis is that “hikiko-
mori symptoms postmonitoring period will be predicted by
averaged daily internet usage, sleep quality, sleep duration,
physical activity, familial contact, anticipatory and consum-
matory social enjoyment, mood, and emotional variability,
while controlling for depression, autism, and anxiety” (H1b).

Additionally, we will explore the temporal dynamics
of momentary mood, internet and familial behaviors, and
how these differ in individuals with high and low symp-
toms of hikikomori. This study also proposes the second
research question (RQ2): How do internet, social, and familial
behaviors predict future social behavior and enjoyment?
The first hypothesis is that “recent social enjoyment will
predict the likelihood of future social interaction” (H2a).
The second hypothesis is that “recent internet usage will

predict the likelihood of future social interaction” (H2b). The
third hypothesis is that “recent familial support will predict
the likelihood of future social interaction” (H2c). The final
hypothesis is that “Recent mood and anger will predict the
likelihood of future social interaction” (H2d).

Methods
Study Design
This study will be a longitudinal observational design, using
EMA over a 2-week period. An Adapted STROBE Check-
list for Reporting EMA Studies (CREMAS) is included in
Checklist 1.

Transparency and Openness Statement
Anonymized data and analysis code will be made available
from the OSF page for this project [33]. The first draft
of the protocol paper was submitted before data collection
commenced. The study aims, hypotheses, and analysis plan
were pre-registered after data collection commenced, with 15
participants recruited at the point of preregistration [34]. No
data had been accessed at the point of pre-registration.
Ethical Considerations
This study received approval from the ethics committee
for Life Sciences and Medical Experiments at the National
Institute of Advanced Industrial Science and Technology,
Japan (S2025-0595). Participants will be fully informed of the
study aims prior to giving their consent to participate and are
paid a total of 21,000 JPY (US $136.10) for their participation
in the wider project, of which this study is one part. Data are
anonymous at the point of collection.
Measures
Hikikomori symptoms will be measured at baseline and
postmonitoring period, with the 1-month version of the
Hikikomori Questionnaire (HQ-25M) [35]. Participants rate
their endorsement of statements about social withdrawal
symptoms over the last month, and this has been valida-
ted in preclinical samples [35]. Items are rated on a 0
(“Strongly Disagree”) to 4 (“Strongly Agree”) scale, with
item scores totaled so that higher scores indicate greater
severity of hikikomori symptoms. This scale was devel-
oped and validated in nonclinical samples, showing positive
correlations with both withdrawal behavior and psychological
distress at withdrawal [35], and was considered appropriate
for the nonclinical sample in this study.

Depressive symptoms will be measured with the Japanese
version of the Patient Health Questionnaire-9 [36]. Partici-
pants rate the frequency of depressive symptoms experienced
over the previous 2 weeks on a 0 (“Not at all”) to 3 (“Almost
every day”) rating scale. Item responses are totaled with
higher scores indicating greater depressive symptom severity.
The Japanese version of the Patient Health Questionnaire-9
has been found to be in accordance with neuropsychiatric
interviews [36] and suitable for screening and monitoring
symptoms in primary care populations [37].
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General anxiety symptoms will be measured with the
Japanese version of the Generalized Anxiety Disorders Scale
[38]. On 7 items, participants rated the frequency of anxiety
symptoms from 0 (“Not at all”) to 3 (“Every Day”). Item
responses are totaled, so that higher scores indicate higher
frequency of anxious symptoms. The Japanese Language
scale has been validated in clinical and nonclinical samples
[38].

Social anxiety symptoms will be measured with the
Japanese version of the Liebowitz Social Anxiety Scale [39].
This is a 24-item scale on which participants rate their fear
of social situations from 0 (“None”) to 3 (“Severe”), and
how frequently they avoid those situations from 0 (“Never,
0% of the time”) to 3 (“Usually, 67%‐100% of the time).
All item responses are summed, with higher scores indicating
greater social anxiety. The Japanese version of the scale has
been repeatedly investigated and validated in both clinical and
nonclinical groups [39,40].

Fear of offending others will be measured with the Taijin
Kyofusho Scale [41]. This scale is designed to capture a
culturally specific form of social anxiety centered on the
fear of offending others with one’s appearance or behavior.
Participants rate their agreements with 31 statements from 1
(“Totally Disagree”) to 7 (“Totally Agree”). Item responses
are totaled so higher scores indicate higher levels of social
anxiety and fear of offending others. The scale has been
validated in clinical and nonclinical populations [41,42].

Internet addiction will be measured with the Japanese
version of the Internet Addiction Test. Participants rate the
frequency of internet addiction symptoms on a 0 (“Not at all”)
to 5 (“Always”) rating scale. Item responses are totaled so
that higher scores indicate more problematic internet use. The
scale has been validated in Japanese populations [43] and has
been frequently used in research examining the behavior of
hikikomori [8].

Autism traits will be measured with the Japanese version
of the Autism Spectrum Quotient short form [44]. Participants
rate their agreement with statements consistent with autistic
traits from “Strongly Disagree” to “Strongly Agree.” Answers
consistent with autistic traits, for example,“I find it difficult
to understand people’s intentions” rated as “Agree,” are given
a score of 1. Item responses are totaled, with higher scores
indicating greater presence of autistic traits. The scale has
been validated in clinical [44] and student samples [45].

Emotion regulation style will be measured with the
Japanese version of the Emotion Regulation Questionnaire
[46]. Participants rate their agreement with 10 statements
about emotional regulation strategies (Suppression and
Reappraisal) on a 1 (“Strongly Disagree”) to 7 (“Strongly
Agree”) rating scale. Scores for each subscale are totaled,
with greater scores indicating greater use of that strategy.
The scale has been validated in Japanese samples and against
measures of personality, well-being, and emotion experience
[46].

EMA Measurements
Mood and emotional variability will be estimated from
participant ratings on questions about their general mood
(“Very negative” to “Very positive”) and how anxious,
irritable, sad, and happy (“Not at all” to “Very”) they are
at that moment on a 0 to 100 visual analog scale (VAS).
Additionally, participants will be asked if they have been
angry since the last beep and if so, how angry they were on
a 0 to 100 VAS scale (“Not at all” to “Very”). From each
mood item rating, we will calculate emotional variability as
the within-person SD. Emotional stability will be calculated
as the mean squared successive difference between scores.
Emotional inertia will be calculated as the autocorrelation of
moods across time.

Daily emotional variability will be calculated for each
emotion as the SD of that emotion’s ratings each day, while
the overall emotional variability will be the mean of that
emotion’s daily emotional variability. Overall emotion rating
will be calculated as the mean of that emotion’s rating across
the assessment period.

Anticipatory and consummatory social enjoyment will be
assessed using momentary surveys. In the morning survey,
participants will be asked to name an event they are looking
forward to that day (if one exists), and to rate how much they
expect to enjoy it on a 0 to 100 VAS scale (“Not at all” to
“Very much”). In the subsequent surveys, participants will be
asked whether they have had their social contact since the
last survey, whether this was online or in person, how much
they enjoyed it (“Not at all” to “Very much,” 0‐100), and
whether they desire social contact again that day (or the next
day in the evening survey). The enjoyment prediction gap
will be calculated as the difference between the anticipated
enjoyment rating of an event that day and the consummatory
enjoyment rating of the beep after that event occurred.

Sleep quality and physical activity will be estimated from a
self-report question about sleep quality in the morning survey
(“Very bad” to “Very Good,” 0‐100), what time they went
to bed and what time they woke up. Physical activity level
will be estimated via step counter and fitness tracker, sleep
patterns, duration, and quality will be estimated from the
fitness tracker and supported by self-report measures.

Internet and smartphone use will be estimated from
participants’ self-reports on the number of minutes spent
using their phone, how many minutes they have spent
browsing apps, and how many minutes they have spent using
the internet in the 2 hours prior to the survey. Participants will
also be asked for what purposes they have used the internet
and smartphone apps in that time (social networking, ordering
food or other life management, gaming, shopping, to watch
videos, to distract them from boredom).

Familial support questions will ask about the number of
interactions with family members since the last notification
and the nature of those interactions. Given the first author
is not fluent in Japanese, text responses will be translated
into English via translation software for coding. To check
for accuracy, 10% of the events will be translated back
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into Japanese, and their codes will be shared with a native
Japanese collaborator to check for accuracy. Coding will
be both inductive and deductive, as events will either be
classified as enabling or challenging a social isolation, but
categories will be derived from the data. Textual responses
will not be analyzed further if the context is not about
social withdrawal. Each event will be assigned to one of
the support styles (enabling vs challenging isolation) for
statistical analysis.

Recruitment Methods
We will recruit a minimum of 84 participants to this study,
as part of a wider project being advertised through the
University of Tsukuba’s online research recruitment portal,
and professional research companies. Participants will be
allocated to either “high” or “low” hikikomori symptom
groups based on their responses to the HQ-25M, with those
scoring ≥42 at baseline being deemed “at risk” of hikikomori,
based on cutoffs established in the original scale development
paper [47]. This score has been deemed to have “excellent”
diagnostic accuracy, sensitivity, and positive predictive value
in the original 6-month scale [35]. As items are identical
between the original scale and the 1-month version, this
potentially represents a valid cutoff in this study and has
been used in previous research with the HQ25-M [48].
However, as an HQ25-M cutoff is yet to be validated, we
will additionally run sensitivity analyses with a cutoff set
as the mean HQ25-M score +1SD, consistent with previous
research [49]. Should our primary recruitment method result
in a marked imbalance in group numbers after 30 participants
have been recruited, we will also recruit participants online
via social media and professional recruitment sites. Partici-
pants recruited online who do not meet the necessary group
allocation criteria (eg, scoring ≥42 on the HQ-25M if the
“high” symptom group is lacking participants) will not be
eligible to take part. Participants who are eligible to take part
will continue to complete the rest of the baseline measures
and will be given instructions on how to download the EMA
platform on their smartphone. Participants are eligible for
the study if they are between the ages of 18 and 60 years,
have a smartphone and a stable internet connection, and can
stand up independently. Exclusion criteria for the overarch-
ing project are those: (1) affected by cardiac, neurological,
cerebrovascular, renal, respiratory, or endocrine diseases; (2)
currently receiving counseling or psychiatric medication; (3)
who cannot exercise due to illness; (4) who work regular
night shifts or irregular working hours; (5) who take drugs
which may affect cortisol response; (6) who smoke; (7)
who regularly use nail polish or artificial nails; (8) who are
pregnant; and (9) who are experiencing irregular menstrua-
tion, amenorrhea, or menopause.

Procedure
Participants will be invited into the laboratory to complete
all self-report measures and receive instructions on how to
download and set up the EMA app, mPath (KU Leuven;
[50]), with surveys delivered 5 times per day for 14 days.
Surveys will be delivered on a fixed schedule, with the
morning survey to be delivered at 8 AM; three more to be

delivered at 11 AM, 2 PM, and 5 PM; and the evening survey
at 8 PM. There will be a random margin of 15 minutes for
the delivery of each prompt (eg, the 11 AM survey may be
delivered between 11 AM and 11:15 AM). Participants have a
45-minute response window before that survey is closed and
recorded as a missed response. Participants will be nudged to
respond if a response has not been recorded within 15 minutes
of the first notification being delivered. After the 2-week
monitoring period, participants will complete the HQ-25M
again.
Statistical Analysis

Sample Size Justification
Given the lack of previous research, our sample size was
determined by the resources available for this project,
rather than on the basis of previously reported effect sizes.
Therefore, we conducted sensitivity power analyses for each
of our confirmatory hypothesis tests to determine which effect
sizes could be detected with 90% power at our minimum
target sample size of 84. With this sample, we will be able to
detect effects equivalent to r=0.34 in a correlational analy-
sis for H1a, f2=0.31 for H1b, and pseudo-R2 approximately
0.21 to 0.42 for H2a to H2d. Given that these effect sizes
are comparable to those found in related populations such
as those with social anxiety (eg, correlation between social
anxiety and perseverative thinking r=0.55 [51]; difference
between hikikomori and controls on depressive symptoms,
standardized mean difference=0.78; [52]), we believe this
study will be informative to the wider literature on social
withdrawal, as well as on hikikomori specifically [53]. Our
target of 84 participants completing EMA measures at 5 time
points across the 2-week data collection period would result
in 70 data points per participant, and a maximum of 5880 data
points.

Data Exclusion
We will check and report compliance rates for participants.
We will include all participants in our primary analy-
ses, though we will conduct separate sensitivity analyses
excluding participants who complete less than 75% of the
EMA measures, reporting the results in Multimedia Appendix
1. Additionally, missing data will be assessed for randomness
via logistic regression. Each of our baseline and demographic
variables will be entered into a multiple logistic regression
model to determine whether they influence nonresponse.

Analysis Plan
Overview
Significance will be accepted when P≤.05, after the Benja-
mini-Hochberg false detection rate (FDR) corrections have
been applied within the families of hypothesis tests (eg, H1b,
H2a, and so on). For exploratory analyses, no significance
threshold is set, but P values will be interpreted alongside
effect sizes and CIs [54] to determine evidence of an effect of
interest for future research.
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RQ1: What Factors are Related to Hikikomori
Symptoms?
H1a will be tested with the Pearson correlation analyses,
correlating baseline hikikomori symptoms with measures of
social anxiety, expressive suppression, cognitive reappraisal,
and fear of offending others.

H1b will be assessed with multiple linear regres-
sion. Postmonitoring period hikikomori symptoms will be
regressed on averaged daily internet usage, averaged sleep
quality, averaged sleep duration, averaged physical activ-
ity, averaged familial support, averaged anticipatory and
consummatory social enjoyment, averaged mood ratings,
and overall emotional variability. Symptoms of depres-
sion, autism, anxiety, and hikikomori at baseline will be
entered as covariates in this model. The hypothesis will
be confirmed by the overall model significance and fit,
while individual predictor contributions will be assessed
by standardized coefficients, FDR corrected P values, and
CIs. Exploratory analyses will be conducted with pre-hikiko-
mori symptoms and averaged hikikomori symptoms as the
outcome, respectively.

To address our exploratory aim, we will construct
time-lagged network analyses. For each hikikomori group,
multilevel vector autoregressive models (mlVARs) will be
specified for each momentary variable [55,56]. The models
will be constructed with 2 levels: within day (level 1) and
nested within participants (level 2). Momentary mood, anger,
irritability, sadness, happiness, consummatory enjoyment,
internet use, and family contact at time t–1 will be entered
as our level 1 predictors. The mlVAR model will be estimated
using maximum likelihood estimation and taking the form:

Moodt =  β0 +  β1Moodt − 1 +  k = 2
7 βkAngert − 1 + γ1Angert

+ k = 2
6 γkIrritablet + εt + 1|participant

where β0 is the intercept, βk is the coefficient for a variable
k at the lagged time point t–1, γk is the coefficient for a
variable k at the current time point t, and εt is the error
term. Coefficients and SEs will be drawn from these models
to construct the time-lagged network [56]. Nodes in the
model will represent the variables, while edges will represent
cross-lagged and contemporaneous relationships.

Edge weights and centrality measures will be compared
between groups with 2-tailed t tests, though given the lack
of previous research, we will not report these results as
confirmatory hypothesis tests. Rather, these results will be
interpreted to develop a theory and guide future research
efforts.

RQ2: How do Internet, Social, and Familial
Behaviors Predict Future Social Behavior and
Enjoyment?
The hypotheses for this research question will be addressed
with four multilevel autoregressive logistic regressions:

1. H2a predictors: consummatory pleasure rating at t–1
2. H2b predictors: internet time and usage reason at t–1
3. H2c predictors: familial support amount and style

(enabling vs challenging) at t–1
4. H2d predictors: mood and anger ratings at t–1

Regression models will additionally include age, gender, and
employment status as covariates, and baseline hikikomori
symptoms as moderators. Hikikomori symptom scores will
be mean-centered, and significant interaction terms will be
examined via a simple slopes analysis. For example, the
model for H2b will be:

logit P Social Encounterit = β0 + β1TimeOnlineit − 1
+ k = 2

8 βkReasonOnlineit − 1k + β9SocialEncounterit − 1
+ β10HikikomoriScorei +  β11 TimeOnlineit − 1 ∗ HikikomoriScorei
+  k = 12

18 βk ReasonOnlineit − 1 ∗  HikikomoriScorei
+  β19 SocialEncounterit − 1 ∗ HikikomoriScorei + εi

where β0 is the intercept, βk is the coefficient for a variable k
at the lagged time point t–1, i represents the participant, and εi
is the error term. Hypotheses will be confirmed by overall
model significance and fit, while the individual predictor
contributions will be assessed by odds ratios, FDR corrected
P values, and CIs.
Exploratory Analyses
We will conduct exploratory multilevel logistic regressions
to determine if averaged daily mood, internet use, consum-
matory enjoyment, and familial support predict future social
event intention in the evening survey.

To investigate whether hikikomori symptoms are related
to social reward feedback, we will explore whether social
enjoyment prediction gap at d–1 is related to the change
in anticipatory pleasure rating on the morning survey of
the current day d from the previous day d–1, and whether
hikikomori symptoms moderate this relationship.

Results
This project was funded in May 2025. Data collection began
on November 21, 2025, with 15 participants enrolled at the
point of preregistration. Results of the study are expected to
be available by the end of summer 2026, and no data have
been accessed at the time of this paper’s submission.

Discussion
Interpretations and Implications of
Results
The results of RQ1 will allow us to identify which factors
may be most influential in hikikomori. First, the results of our
regression will indicate which factors relate to, and predict,
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hikikomori symptoms after controlling for the symptoms of
depression, anxiety, and autism.

By conducting network analyses in high and low symptom
groups and comparing the centrality and edge weights, we
will be able to identify influential factors in hikikomori, as
well as understand how the strength and structure of networks
differ at low and high levels of symptoms, which could have
implications when developing new treatments.

The results of RQ2 will allow us to identify a candidate
mechanism underlying hikikomori and identify maintenance
factors for intervention. Results from the model predict-
ing social enjoyment have implications when positioning
hikikomori as a consequence of social anhedonia. Should
social enjoyment interact with hikikomori symptoms and
predict future social behavior (H2a), this would suggest that
social anhedonia is one mechanism underlying withdrawal.
This position will be further explored with our exploratory
analyses investigating whether the social enjoyment–predic-
tion gap update size predicts change in anticipatory pleasure
ratings. A null result in this model could suggest a lack of
reinforcement learning from social contexts, indicating that
reward processing both at the anticipatory and learning stages
is impaired, as in depression [21]. A significant result here
would suggest normal learning from a social context.

Subsequent models (H2b-H2d) would identify mainte-
nance factors of hikikomori, as well as suggest targets
for cognitive or behavioral intervention. These models are
expected to be significant given prior correlational research
[1,23]; however, this study will be the first to explore these
relationships longitudinally. Should null results be found, this
would be unexpected but would have implications for current
treatment strategies.

In summary, RQ1 explores the relationship between
previously identified psychological and social risk factors
and self-reported hikikomori traits, while controlling for
mental health symptoms frequently associated with hikiko-
mori and hikikomori risk factors. RQ2 investigates the
temporal dynamics of these relationships, seeking to validate
previously suggested relationships (eg, between internet use
and social withdrawal), and mechanisms proposed in other
disorders that have yet to be explored in relation to hikiko-
mori (eg, social consummatory pleasure). Taken together, the
results of this study will identify important psychological
variables that may underlie hikikomori traits and behaviors
that may be targeted for early intervention.
Limitations
The study has several limitations. First, though we are
drawing inferences based on symptoms of hikikomori, we
are not recruiting a clinical population for this study, and so
results may not generalize to clinical samples. For example,
given that the isolation in clinical samples will be more

marked and prevalent, it may be that the associations found in
this study, especially when examining RQ2, are not replica-
ted. This decision was made for practical reasons, and we
will draw conclusions in line with this limitation, specifically
how these results may be most applicable to those “at risk” or
pre-hikikomori. Additionally, we will propose future work in
clinical samples. Second, though items are identical between
the original scale and 1-month version of the scale, our
chosen cutoff score has not been validated. Further psycho-
metric investigation of the HQ25-M is required to determine
if the cutoff of 42 is valid. Third, there are problems inherent
in interpreting causation in our time-varying models given
that we are establishing a Granger causality rather than
causality through experimental manipulation. In addition, our
analysis plan specifies an mlVAR model where time is treated
as a discrete variable and assumes that measurements are
taken at equidistant intervals, which is unlikely given the
laxity in both survey delivery and response windows and so
may bias estimates [56]. We also have specified a 1-step lag
in our models, which may exclude important connections at
longer lags [57].

We also must acknowledge the modest target sample size
for this study, which is primarily driven by time and resource
constraints. Though we have attempted to lend some context
on what effect sizes may be detectable, given the lack of
previous work using EMA methods or our planned analyses,
we were not able to conduct either an a priori power analysis
to inform a target sample size, nor offer more specific
potential effect sizes. We acknowledge the risk of a moder-
ate sample size reducing the positive predictive value of our
findings [58], though again reiterate the value in this study
both in generating new avenues of future research and in
testing confirmatory hypotheses based on previous literature.
Finally, though a strength of this study is the EMA methodol-
ogy, we are not including several passive sensing measures in
our protocol (eg, location tracking, app and phone usage data,
and so on). These data can be collected without any additional
participant burden and have been found to predict episodes of
mood disorders (eg, depression [59]), though this evidence is
mixed in studies investigating social isolation [60] and both
the privacy and ethical concerns must be carefully managed
in such studies.
Conclusions
This will be, to our knowledge, the first study investigating
the temporal dynamics of proposed maintenance factors of
hikikomori and social behavior. Additionally, this study aims
to identify influential cognitive, affective, and behavioral
factors underlying hikikomori. These results will test and
validate previously identified factors from case studies and
cross-sectional work and open up avenues for future research
in clinical or general samples.

JMIR RESEARCH PROTOCOLS MacLellan & Takano

https://www.researchprotocols.org/2026/1/e81384 JMIR Res Protoc 2026 | vol. 15 | e81384 | p. 7
(page number not for citation purposes)

https://www.researchprotocols.org/2026/1/e81384


Funding
This study was funded by a Japan Society for the Promotion of Science (JSPS) postdoctoral fellowship (25KF0093) and JSPS
grant-in-aid (KAKENHI; 23K25741). The JSPS had no role in the study development, administration, or manuscript.
Authors’ Contributions
Conceptualization: AM, KT
Methodology: AM
Project administration: AM
Writing – original draft: AM
Writing – review and editing: AM, KT
Conflicts of Interest
None declared.
Multimedia Appendix 1
Revised sample size estimation and ecological momentary assessment (EMA) study reporting guidelines.
[DOCX File (Microsoft Word File), 20 KB-Multimedia Appendix 1]

Checklist 1
CREMAS reporting checklist.
[DOCX File (Microsoft Word File), 16 KB-Checklist 1]
References
1. Kato TA, Kanba S, Teo AR. Hikikomori: multidimensional understanding, assessment, and future international

perspectives. Psychiatry Clin Neurosci. Aug 2019;73(8):427-440. [doi: 10.1111/pcn.12895] [Medline: 31148350]
2. Amendola S, Cerutti R, Presaghi F. Symptoms of prolonged social withdrawal, problematic internet use, and psychotic-

like experiences in emerging adulthood: a moderation model. Clin Neuropsychiatry. Feb 2023;20(1):29-38. [doi: 10.
36131/cnfioritieditore20230104] [Medline: 36936621]

3. Yamada M, Kato TA, Katsuki RI, et al. Pathological social withdrawal in autism spectrum disorder: a case control study
of hikikomori in Japan. Front Psychiatry. 2023;14:1114224. [doi: 10.3389/fpsyt.2023.1114224] [Medline: 37032930]

4. Orsolini L, Bellagamba S, Volpe U, Kato TA. Hikikomori and modern-type depression in Italy: a new phenotypical
trans-cultural characterization? Int J Soc Psychiatry. Aug 2022;68(5):1010-1017. [doi: 10.1177/00207640221099408]
[Medline: 35723190]

5. Paulino Ferreira L, Magalhaes M, Figueiredo MM, Conde E. Beyond the locked door: hikikomori through a clinical lens.
Cureus. Feb 2025;17(2):e78600. [doi: 10.7759/cureus.78600] [Medline: 39926630]

6. Nonaka S, Sakai M. Psychological factors associated with social withdrawal (hikikomori). Psychiatry Investig. May
2021;18(5):463-470. [doi: 10.30773/pi.2021.0050] [Medline: 34053211]

7. Sherdell L, Waugh CE, Gotlib IH. Anticipatory pleasure predicts motivation for reward in major depression. J Abnorm
Psychol. Feb 2012;121(1):51-60. [doi: 10.1037/a0024945] [Medline: 21842963]

8. Tateno M, Teo AR, Ukai W, et al. Internet addiction, smartphone addiction, and hikikomori trait in Japanese young
adult: social isolation and social network. Front Psychiatry. 2019;10:455. [doi: 10.3389/fpsyt.2019.00455] [Medline:
31354537]

9. Malagón-Amor Á, Martín-López LM, Córcoles D, et al. Family features of social withdrawal syndrome (hikikomori).
Front Psychiatry. 2020;11:138. [doi: 10.3389/fpsyt.2020.00138] [Medline: 32194459]

10. Yuen JWM, Yan YKY, Wong VCW, Tam WWS, So KW, Chien WT. A physical health profile of youths living with a
“hikikomori” lifestyle. Int J Environ Res Public Health. Feb 11, 2018;15(2):315. [doi: 10.3390/ijerph15020315]
[Medline: 29439488]

11. Frankova I. Similar but different: psychological and psychopathological features of primary and secondary hikikomori.
Front Psychiatry. 2019;10:558. [doi: 10.3389/fpsyt.2019.00558] [Medline: 31447713]

12. Lemay EP, Overall NC, Clark MS. Experiences and interpersonal consequences of hurt feelings and anger. J Pers Soc
Psychol. Dec 2012;103(6):982-1006. [doi: 10.1037/a0030064] [Medline: 22984830]

13. Kashdan TB, Collins RL. Social anxiety and the experience of positive emotion and anger in everyday life: an ecological
momentary assessment approach. Anxiety Stress Coping. May 2010;23(3):259-272. [doi: 10.1080/10615800802641950]
[Medline: 19326272]

14. Phillips LH, Henry JD, Hosie JA, Milne AB. Age, anger regulation and well-being. Aging Ment Health. May
2006;10(3):250-256. [doi: 10.1080/13607860500310385] [Medline: 16777652]

JMIR RESEARCH PROTOCOLS MacLellan & Takano

https://www.researchprotocols.org/2026/1/e81384 JMIR Res Protoc 2026 | vol. 15 | e81384 | p. 8
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=resprot_v15i1e81384_app1.docx
https://jmir.org/api/download?alt_name=resprot_v15i1e81384_app1.docx
https://jmir.org/api/download?alt_name=resprot_v15i1e81384_app2.docx
https://jmir.org/api/download?alt_name=resprot_v15i1e81384_app2.docx
https://doi.org/10.1111/pcn.12895
http://www.ncbi.nlm.nih.gov/pubmed/31148350
https://doi.org/10.36131/cnfioritieditore20230104
https://doi.org/10.36131/cnfioritieditore20230104
http://www.ncbi.nlm.nih.gov/pubmed/36936621
https://doi.org/10.3389/fpsyt.2023.1114224
http://www.ncbi.nlm.nih.gov/pubmed/37032930
https://doi.org/10.1177/00207640221099408
http://www.ncbi.nlm.nih.gov/pubmed/35723190
https://doi.org/10.7759/cureus.78600
http://www.ncbi.nlm.nih.gov/pubmed/39926630
https://doi.org/10.30773/pi.2021.0050
http://www.ncbi.nlm.nih.gov/pubmed/34053211
https://doi.org/10.1037/a0024945
http://www.ncbi.nlm.nih.gov/pubmed/21842963
https://doi.org/10.3389/fpsyt.2019.00455
http://www.ncbi.nlm.nih.gov/pubmed/31354537
https://doi.org/10.3389/fpsyt.2020.00138
http://www.ncbi.nlm.nih.gov/pubmed/32194459
https://doi.org/10.3390/ijerph15020315
http://www.ncbi.nlm.nih.gov/pubmed/29439488
https://doi.org/10.3389/fpsyt.2019.00558
http://www.ncbi.nlm.nih.gov/pubmed/31447713
https://doi.org/10.1037/a0030064
http://www.ncbi.nlm.nih.gov/pubmed/22984830
https://doi.org/10.1080/10615800802641950
http://www.ncbi.nlm.nih.gov/pubmed/19326272
https://doi.org/10.1080/13607860500310385
http://www.ncbi.nlm.nih.gov/pubmed/16777652
https://www.researchprotocols.org/2026/1/e81384


15. Hauffe V, Vierrath V, Tuschen-Caffier B, Schmitz J. Daily-life reactivity and emotion regulation in children with social
anxiety disorder. J Anxiety Disord. Aug 2024;106:102907. [doi: 10.1016/j.janxdis.2024.102907] [Medline: 39059189]

16. Houben M, Van Den Noortgate W, Kuppens P. The relation between short-term emotion dynamics and psychological
well-being: a meta-analysis. Psychol Bull. Jul 2015;141(4):901-930. [doi: 10.1037/a0038822] [Medline: 25822133]

17. Boemo T, Nieto I, Vazquez C, Sanchez-Lopez A. Relations between emotion regulation strategies and affect in daily
life: a systematic review and meta-analysis of studies using ecological momentary assessments. Neurosci Biobehav Rev.
Aug 2022;139:104747. [doi: 10.1016/j.neubiorev.2022.104747] [Medline: 35716875]

18. Dryman MT, Heimberg RG. Emotion regulation in social anxiety and depression: a systematic review of expressive
suppression and cognitive reappraisal. Clin Psychol Rev. Nov 2018;65:17-42. [doi: 10.1016/j.cpr.2018.07.004]
[Medline: 30064053]

19. Barkus E, Badcock JC. A transdiagnostic perspective on social anhedonia. Front Psychiatry. 2019;10:216. [doi: 10.3389/
fpsyt.2019.00216] [Medline: 31105596]

20. Zhang RT, Yang ZY, Wang YM, et al. Affective forecasting in individuals with social anhedonia: the role of social
components in anticipated emotion, prospection and neural activation. Schizophr Res. Jan 2020;215:322-329. [doi: 10.
1016/j.schres.2019.10.006] [Medline: 31611042]

21. Halahakoon DC, Kieslich K, O’Driscoll C, Nair A, Lewis G, Roiser JP. Reward-processing behavior in depressed
participants relative to healthy volunteers: a systematic review and meta-analysis. JAMA Psychiatry. Dec 1,
2020;77(12):1286-1295. [doi: 10.1001/jamapsychiatry.2020.2139] [Medline: 32725180]

22. Pike AC, Robinson OJ. Reinforcement learning in patients with mood and anxiety disorders vs control individuals: a
systematic review and meta-analysis. JAMA Psychiatry. Apr 1, 2022;79(4):313-322. [doi: 10.1001/jamapsychiatry.2022.
0051] [Medline: 35234834]

23. Muris P, van der Veen A, Luijten B, de Bie C, Meesters C. On your own: an explorative study on the psychopathological
and psychosocial correlates of hikikomori symptoms in dutch adolescents and young adults. Child Psychiatry Hum Dev.
Mar 18, 2025. [doi: 10.1007/s10578-025-01828-0] [Medline: 40100551]

24. Shah H, Helmy M, Vally Z. Hikikomori in the Middle East: the role of problematic gaming, social media use, and
loneliness. PLoS One. 2024;19(10):e0312818. [doi: 10.1371/journal.pone.0312818] [Medline: 39471202]

25. Cangelosi G, Biondini F, Sguanci M, et al. Anhedonia in youth and the role of internet-related behavior: a systematic
review. Psychiatry Int. 2025;6(1):1. [doi: 10.3390/psychiatryint6010001]

26. Shen W, Hua M, Wang M, Yuan Y, Shao M, Zhao Y. Anhedonia mediates the link between problematic internet use and
psychological well-being. Curr Psychol. Jan 2023;42(3):2023-2030. [doi: 10.1007/s12144-021-01575-0]

27. Teo AR. A new form of social withdrawal in Japan: a review of hikikomori. Int J Soc Psychiatry. Mar
2010;56(2):178-185. [doi: 10.1177/0020764008100629] [Medline: 19567455]

28. Hattori Y. Social withdrawal in Japanese youth: a case study of thirty-five hikikomori clients. J Trauma Pract. 2006;4(3–
4):181-201. [doi: 10.1300/J189v04n03_01]

29. Nonaka S, Shimada H, Sakai M. Family behavioral repertoires and family interaction influence the adaptive behaviors of
individuals with Hikikomori. Front Psychiatry. 2020;10:977. [doi: 10.3389/fpsyt.2019.00977] [Medline: 32009999]

30. Amendola S, Hengartner MP. From loneliness to severe social isolation and hikikomori. Asian J Psychiatr. Jul
2024;97:104084. [doi: 10.1016/j.ajp.2024.104084] [Medline: 38815438]

31. Kuczynski AM, Piccirillo ML, Dora J, et al. Characterizing the momentary association between loneliness, depression,
and social interactions: insights from an ecological momentary assessment study. J Affect Disord. Sep 1,
2024;360:376-386. [doi: 10.1016/j.jad.2024.05.148] [Medline: 38823593]

32. Wu H, Mata J, Furman DJ, Whitmer AJ, Gotlib IH, Thompson RJ. Anticipatory and consummatory pleasure and
displeasure in major depressive disorder: an experience sampling study. J Abnorm Psychol. Feb 2017;126(2):149-159.
[doi: 10.1037/abn0000244] [Medline: 27936838]

33. Exploring cognitive and behavioural risk and maintenance factors of hikikomori. Open Science Framework. URL: https:/
/osf.io/bmyn6 [Accessed 2026-01-30]

34. MacLellan A, Takano K. Exploring cognitive and behavioural risk and maintenance factors of Hikikomori: Protocol for
an Ecological Momentary Assessment study. Dec 9, 2025. URL: https://doi.org/10.17605/OSF.IO/AFRSB [Accessed
2026-02-04]

35. Kato TA, Suzuki Y, Horie K, Teo AR, Sakamoto S. One month version of hikikomori questionnaire-25 (HQ-25M):
development and initial validation. Psychiatry Clin Neurosci. Mar 2023;77(3):188-189. [doi: 10.1111/pcn.13499]
[Medline: 36305452]

36. Muramatsu K, Miyaoka H, Kamijima K, et al. The patient health questionnaire, Japanese version: validity according to
the mini-international neuropsychiatric interview-plus. Psychol Rep. Dec 2007;101(3 Pt 1):952-960. [doi: 10.2466/pr0.
101.3.952-960] [Medline: 18232454]

JMIR RESEARCH PROTOCOLS MacLellan & Takano

https://www.researchprotocols.org/2026/1/e81384 JMIR Res Protoc 2026 | vol. 15 | e81384 | p. 9
(page number not for citation purposes)

https://doi.org/10.1016/j.janxdis.2024.102907
http://www.ncbi.nlm.nih.gov/pubmed/39059189
https://doi.org/10.1037/a0038822
http://www.ncbi.nlm.nih.gov/pubmed/25822133
https://doi.org/10.1016/j.neubiorev.2022.104747
http://www.ncbi.nlm.nih.gov/pubmed/35716875
https://doi.org/10.1016/j.cpr.2018.07.004
http://www.ncbi.nlm.nih.gov/pubmed/30064053
https://doi.org/10.3389/fpsyt.2019.00216
https://doi.org/10.3389/fpsyt.2019.00216
http://www.ncbi.nlm.nih.gov/pubmed/31105596
https://doi.org/10.1016/j.schres.2019.10.006
https://doi.org/10.1016/j.schres.2019.10.006
http://www.ncbi.nlm.nih.gov/pubmed/31611042
https://doi.org/10.1001/jamapsychiatry.2020.2139
http://www.ncbi.nlm.nih.gov/pubmed/32725180
https://doi.org/10.1001/jamapsychiatry.2022.0051
https://doi.org/10.1001/jamapsychiatry.2022.0051
http://www.ncbi.nlm.nih.gov/pubmed/35234834
https://doi.org/10.1007/s10578-025-01828-0
http://www.ncbi.nlm.nih.gov/pubmed/40100551
https://doi.org/10.1371/journal.pone.0312818
http://www.ncbi.nlm.nih.gov/pubmed/39471202
https://doi.org/10.3390/psychiatryint6010001
https://doi.org/10.1007/s12144-021-01575-0
https://doi.org/10.1177/0020764008100629
http://www.ncbi.nlm.nih.gov/pubmed/19567455
https://doi.org/10.1300/J189v04n03_01
https://doi.org/10.3389/fpsyt.2019.00977
http://www.ncbi.nlm.nih.gov/pubmed/32009999
https://doi.org/10.1016/j.ajp.2024.104084
http://www.ncbi.nlm.nih.gov/pubmed/38815438
https://doi.org/10.1016/j.jad.2024.05.148
http://www.ncbi.nlm.nih.gov/pubmed/38823593
https://doi.org/10.1037/abn0000244
http://www.ncbi.nlm.nih.gov/pubmed/27936838
https://osf.io/bmyn6
https://osf.io/bmyn6
https://doi.org/10.17605/OSF.IO/AFRSB
https://doi.org/10.1111/pcn.13499
http://www.ncbi.nlm.nih.gov/pubmed/36305452
https://doi.org/10.2466/pr0.101.3.952-960
https://doi.org/10.2466/pr0.101.3.952-960
http://www.ncbi.nlm.nih.gov/pubmed/18232454
https://www.researchprotocols.org/2026/1/e81384


37. Muramatsu K, Miyaoka H, Kamijima K, et al. Performance of the Japanese version of the Patient Health Questionnaire-9
(J-PHQ-9) for depression in primary care. Gen Hosp Psychiatry. 2018;52:64-69. [doi: 10.1016/j.genhosppsych.2018.03.
007] [Medline: 29698880]

38. Muramatsu K. Validation and utility of a Japanese version of the GAD‐7. Jpn J Psychosom Med. 2009;51:79. URL:
https://cir.nii.ac.jp/crid/1370009142655196420 [Accessed 2026-01-21]

39. Asakura S, Inoue S, Sasaki F, et al. Reliability and validity of the Japanese version of the Liebowitz Social Anxiety Scale
[Article in Japanese]. Clinical Psychiatry. 2002;44(10):1077-1084. [doi: 10.11477/mf.1405902721]

40. Sugawara N, Yasui-Furukori N, Kaneda A, et al. Factor structure of the Liebowitz Social Anxiety Scale in community-
dwelling subjects in Japan. Psychiatry Clin Neurosci. Oct 2012;66(6):525-528. [doi: 10.1111/j.1440-1819.2012.02381.x]
[Medline: 22988811]

41. Kleinknecht RA, Dinnel DL, Kleinknecht EE, Hiruma N, Harada N. Cultural factors in social anxiety: a comparison of
social phobia symptoms and taijin kyofusho. J Anxiety Disord. 1997;11(2):157-177. [doi: 10.1016/s0887-
6185(97)00004-2] [Medline: 9168340]

42. Fan H, Cai Y, Wang S, Tu D. Development and validation of static short form and adaptive test for the Taijin Kyofusho
Scale to measure the severity of culture-bound social anxiety. Curr Psychol. Jan 2023;42(1):542-552. [doi: 10.1007/
s12144-021-01497-x]

43. Osada H. Internet addiction in Japanese college students: is Japanese version of Internet Addiction Test (JIAT) useful as
a screening tool? Bulletin of Senshu University school of human sciences [Article in Japanese]. Psychology (Irvine).
2013;3:71-80. URL: https://senshu-u.repo.nii.ac.jp/records/5234 [Accessed 2026-01-21] [doi: 10.34360/00005228]

44. Kurita H, Koyama T, Osada H. Autism-Spectrum Quotient-Japanese version and its short forms for screening normally
intelligent persons with pervasive developmental disorders. Psychiatry Clin Neurosci. Aug 2005;59(4):490-496. [doi: 10.
1111/j.1440-1819.2005.01403.x] [Medline: 16048456]

45. Maeda Y, Kanayama H, Sato H. Investigation on the autistic spectrum tendency of university student: using AQ-J-10
[Article in Japanese]. Kansai University Psychology Research. 2017;8:23-29. URL: https://kansai-u.repo.nii.ac.jp/
records/11891 [Accessed 2026-01-21]

46. Yoshizu J, Sekiguchi R, Amemiya T. Development of a Japanese version of Emotion Regulation Questionnaire [Article
in Japanese]. Japanese Journal of Research on Emotions. 2013;20(2):56-62. [doi: 10.4092/jsre.20.56]

47. Teo AR, Chen JI, Kubo H, et al. Development and validation of the 25-item hikikomori questionnaire (HQ-25).
Psychiatry Clin Neurosci. Oct 2018;72(10):780-788. [doi: 10.1111/pcn.12691] [Medline: 29926525]

48. Lee S, Kim HS, Hong J, et al. Network structure of social withdrawal symptoms in Asian psychiatric patients at high risk
of hikikomori: findings from the REAP-AD3. Asian J Psychiatr. Jun 2025;108:104489. [doi: 10.1016/j.ajp.2025.104489]
[Medline: 40250201]

49. Zhang W, Chen MY, A LY, et al. Gender difference in prevalence and network structure of subclinical hikikomori and
depression among college students. Int J Soc Psychiatry. Sep 2025;71(6):1114-1126. [doi: 10.1177/
00207640251325059] [Medline: 40119503]

50. Mestdagh M, Verdonck S, Piot M, et al. m-Path: an easy-to-use and highly tailorable platform for ecological momentary
assessment and intervention in behavioral research and clinical practice. Front Digit Health. 2023;5:1182175. [doi: 10.
3389/fdgth.2023.1182175] [Medline: 37920867]

51. Adamis AM, Walske S, Olatunji BO. Attention mechanisms of social anxiety in daily life: unique effects of negative
self-focused attention on post-event processing. Behav Res Ther. Aug 2025;191:104759. [doi: 10.1016/j.brat.2025.
104759] [Medline: 40318602]

52. Nonaka S, Kubo H, Takeda T, Sakai M. Functioning, disability, and health of individuals with hikikomori (prolonged
social withdrawal) and their families: a systematic review and meta-analysis of case-control studies. Int J Soc Psychiatry.
Jun 2025;71(4):622-641. [doi: 10.1177/00207640241310189] [Medline: 39840577]

53. Lakens D. Sample size justification. Collabra. Mar 22, 2022;8(1):33267. [doi: 10.1525/collabra.33267]
54. Muff S, Nilsen EB, O’Hara RB, Nater CR. Response to “why P values are not measures of evidence” by D. Lakens.

Trends Ecol Evol. Apr 2022;37(4):291-292. [doi: 10.1016/j.tree.2022.01.001] [Medline: 35078625]
55. Bringmann LF, Vissers N, Wichers M, et al. A network approach to psychopathology: new insights into clinical

longitudinal data. PLoS One. 2013;8(4):e60188. [doi: 10.1371/journal.pone.0060188] [Medline: 23593171]
56. Vanhasbroeck N, Ariens S, Tuerlinckx F, Loossens T. Computational models for affect dynamics. In: Waugh CE,

Kuppens P, editors. Affect Dynamics. Springer International Publishing; 2021:213-260. ISBN: 978-3-030-82964-3
57. Shojaie A, Fox EB. Granger causality: a review and recent advances. Annu Rev Stat Appl. Mar 2022;9(1):289-319. [doi:

10.1146/annurev-statistics-040120-010930] [Medline: 37840549]
58. Button KS, Ioannidis JPA, Mokrysz C, et al. Power failure: why small sample size undermines the reliability of

neuroscience. Nat Rev Neurosci. May 2013;14(5):365-376. [doi: 10.1038/nrn3475] [Medline: 23571845]

JMIR RESEARCH PROTOCOLS MacLellan & Takano

https://www.researchprotocols.org/2026/1/e81384 JMIR Res Protoc 2026 | vol. 15 | e81384 | p. 10
(page number not for citation purposes)

https://doi.org/10.1016/j.genhosppsych.2018.03.007
https://doi.org/10.1016/j.genhosppsych.2018.03.007
http://www.ncbi.nlm.nih.gov/pubmed/29698880
https://cir.nii.ac.jp/crid/1370009142655196420
https://doi.org/10.11477/mf.1405902721
https://doi.org/10.1111/j.1440-1819.2012.02381.x
http://www.ncbi.nlm.nih.gov/pubmed/22988811
https://doi.org/10.1016/s0887-6185(97)00004-2
https://doi.org/10.1016/s0887-6185(97)00004-2
http://www.ncbi.nlm.nih.gov/pubmed/9168340
https://doi.org/10.1007/s12144-021-01497-x
https://doi.org/10.1007/s12144-021-01497-x
https://senshu-u.repo.nii.ac.jp/records/5234
https://doi.org/10.34360/00005228
https://doi.org/10.1111/j.1440-1819.2005.01403.x
https://doi.org/10.1111/j.1440-1819.2005.01403.x
http://www.ncbi.nlm.nih.gov/pubmed/16048456
https://kansai-u.repo.nii.ac.jp/records/11891
https://kansai-u.repo.nii.ac.jp/records/11891
https://doi.org/10.4092/jsre.20.56
https://doi.org/10.1111/pcn.12691
http://www.ncbi.nlm.nih.gov/pubmed/29926525
https://doi.org/10.1016/j.ajp.2025.104489
http://www.ncbi.nlm.nih.gov/pubmed/40250201
https://doi.org/10.1177/00207640251325059
https://doi.org/10.1177/00207640251325059
http://www.ncbi.nlm.nih.gov/pubmed/40119503
https://doi.org/10.3389/fdgth.2023.1182175
https://doi.org/10.3389/fdgth.2023.1182175
http://www.ncbi.nlm.nih.gov/pubmed/37920867
https://doi.org/10.1016/j.brat.2025.104759
https://doi.org/10.1016/j.brat.2025.104759
http://www.ncbi.nlm.nih.gov/pubmed/40318602
https://doi.org/10.1177/00207640241310189
http://www.ncbi.nlm.nih.gov/pubmed/39840577
https://doi.org/10.1525/collabra.33267
https://doi.org/10.1016/j.tree.2022.01.001
http://www.ncbi.nlm.nih.gov/pubmed/35078625
https://doi.org/10.1371/journal.pone.0060188
http://www.ncbi.nlm.nih.gov/pubmed/23593171
https://doi.org/10.1146/annurev-statistics-040120-010930
http://www.ncbi.nlm.nih.gov/pubmed/37840549
https://doi.org/10.1038/nrn3475
http://www.ncbi.nlm.nih.gov/pubmed/23571845
https://www.researchprotocols.org/2026/1/e81384


59. Saeb S, Zhang M, Karr CJ, et al. Mobile phone sensor correlates of depressive symptom severity in daily-life behavior:
an exploratory study. J Med Internet Res. Jul 15, 2015;17(7):e175. [doi: 10.2196/jmir.4273] [Medline: 26180009]

60. Qirtas MM, Zafeiridi E, Pesch D, White EB. Loneliness and social isolation detection using passive sensing techniques:
scoping review. JMIR mHealth uHealth. Apr 12, 2022;10(4):e34638. [doi: 10.2196/34638] [Medline: 35412465]

Abbreviations
EMA: ecological momentary assessment
FDR: false detection rate
HQ-25M: Hikikomori Questionnaire, 1-month version
RQ: research question
VAS: visual analog scale

Edited by Javad Sarvestan; peer-reviewed by Shunsuke Nonaka; submitted 27.Jul.2025; final revised version received
11.Dec.2025; accepted 12.Dec.2025; published 17.Feb.2026

Please cite as:
MacLellan A, Takano K
Exploring the Cognitive and Behavioral Risks and Maintenance Factors of Hikikomori: Protocol for an Ecological
Momentary Assessment Study
JMIR Res Protoc 2026;15:e81384
URL: https://www.researchprotocols.org/2026/1/e81384
doi: 10.2196/81384

© Alexander MacLellan, Keisuke Takano. Originally published in JMIR Research Protocols (https://www.researchproto-
cols.org), 17.Feb.2026. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic
information, a link to the original publication on https://www.researchprotocols.org, as well as this copyright and license
information must be included.

JMIR RESEARCH PROTOCOLS MacLellan & Takano

https://www.researchprotocols.org/2026/1/e81384 JMIR Res Protoc 2026 | vol. 15 | e81384 | p. 11
(page number not for citation purposes)

https://doi.org/10.2196/jmir.4273
http://www.ncbi.nlm.nih.gov/pubmed/26180009
https://doi.org/10.2196/34638
http://www.ncbi.nlm.nih.gov/pubmed/35412465
https://www.researchprotocols.org/2026/1/e81384
https://doi.org/10.2196/81384
https://www.researchprotocols.org
https://www.researchprotocols.org
https://creativecommons.org/licenses/by/4.0/
https://www.researchprotocols.org
https://www.researchprotocols.org/2026/1/e81384

	Exploring the Cognitive and Behavioral Risks and Maintenance Factors of Hikikomori: Protocol for an Ecological Momentary Assessment Study
	Introduction
	Background
	The Study

	Methods
	Study Design
	Transparency and Openness Statement
	Ethical Considerations
	Measures
	EMA Measurements
	Recruitment Methods
	Procedure
	Statistical Analysis

	Results
	Discussion
	Interpretations and Implications of Results
	Limitations
	Conclusions



