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Abstract

Objective: Prolonged social withdrawal (PSW) or hikikomori and problematic 
internet use (PIU) have attracted the attention of mental health experts worldwide. 
The scientific literature suggests a complex relationship between these conditions 
and psychotic-like experiences (PLEs) or disorders. In the present cross-sectional 
study, we tested the role of PIU symptoms as a moderator of the relationship between 
symptoms of PSW and PLEs in a sample of 238 Italian emerging adults. 

Method: Data was collected using the 25-item Hikikomori Questionnaire, the 
Internet Disorder Scale, the Brief Prodromal Questionnaire, and the Brief Symptom 
Inventory. In addition, lifetime psychological disorders and drug and alcohol use 
during the last month were explored. No participant reported a lifetime episode of 
schizophrenia or other psychotic disorder. 

Results: Symptoms of PSW and PIU were significantly associated with PLEs 
total distress and PLEs total number of symptoms endorsed, after adjustment for 
age and symptoms of depression and anxiety. Further, PIU symptoms moderated 
the relationship between symptoms of PSW and PLEs total distress (b= 2.745, s.e.= 
1.089, p= 0.012). However, PIU symptoms did not moderate the relationship between 
PSW and PLEs total symptoms (b= 0.615, s.e.= 0.349, p= 0.078). This study is limited 
because the participants were most likely university students and because of the cross-
sectional design. 

Conclusions: Findings from this study partially support the role of high symptoms 
of PIU as a risk factor in the relationship between symptoms of PSW and PLEs. 
Future longitudinal research is needed to confirm our findings examining the temporal 
relationship between PSW, PIU, and PLEs using both dimensional and categorical 
approaches.
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Introduction
In the last two decades, researchers and clinicians 

have studied and debated the existence and the validity 
of two possible emerging psychiatric diagnoses, 
prolonged social withdrawal or hikikomori and the 
broad category of technological addictions (e.g., 
internet, videogame, smartphone, social network) 
(Amendola et al., 2020; Block, 2008; Griffiths, 1995; 
Griffiths et al., 2016; Kato et al., 2011, 2019; Pan et al., 
2020; Petry et al., 2014; Stip et al., 2016; Teo & Gaw, 
2010). The term hikikomori refers to a psychological 
condition characterized by prolonged social withdrawal 
and isolation in one’s room or home, for a period of at 
least six months, associated with significant impairment 
or distress (Kato et al., 2019, 2020). Despite being 

initially encountered in Japan, hikikomori cases have 
been described worldwide (Amendola et al., 2021; 
Chauliac et al., 2017; Frankova, 2019; Kato et al., 
2012; Malagón-Amor et al., 2015; Teo et al., 2015). 
Technological addictions refer to non-chemical 
(behavioural) addictions which involve human-
machine interactions (Grant et al., 2010; Griffiths, 
1995). Conditions like problematic internet use (PIU) 
or internet addiction and problematic videogame use or 
gaming disorder have stimulated a reasonable debate 
(Petry et al., 2018). 

Stip et al. (2016) compared hikikomori and internet 
addiction highlighting that both conditions represent 
a dissociative response to painful emotional states, 
in accordance with other authors (Lai et al., 2017; 
Schimmenti & Caretti, 2017; Taylor, 2006). Further, 
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showed significant associations between symptoms of 
hikikomori, PIU, and problematic smartphone use in 
a sample of 478 Japanese university students. Taken 
together, these results suggest an association between 
the two conditions despite a non-significant association 
has been found by two studies (Amendola et al., 2021; 
Teo et al., 2015). 

Hikikomori and Psychotic Disorders
Hikikomori is generally considered different from a 

psychotic condition mainly due to the absence of positive 
or negative symptoms of schizophrenia (Kato et al., 
2019). Behavioural oddity and other negative symptoms 
in addition to social isolation are not necessarily 
present in hikikomori (Stip et al., 2016). However, the 
hikikomori condition may include schizophrenia before 
a definitive diagnosis (Kato et al., 2019). A recent study 
(Yasuma et al., 2021) demonstrated a relationship 
between psychotic experiences, especially delusion, and 
lifetime hikikomori in a community sample of Japanese 
adults. Withdrawal is one of the primary symptoms 
of psychosis (Cullen et al., 2011; Mäki et al., 2014; 
Matheson et al., 2013) and, in accordance, psychotic 
episodes or disorders may lead to a hikikomori-like 
condition. However, even the opposite trajectory for 
which hikikomori would be a risk factor for subsequent 
psychosis cannot be excluded, according to the current 
state of knowledge (Kato et al., 2019).

The voluntary and intentional nature of the 
withdrawn behaviour may help to differentiate the 
social withdrawal of individuals at risk for psychotic 
disorders from that of individuals with hikikomori. 
The withdrawn behaviours of individuals at risk for 
psychosis seem mainly due to peer or social exclusion 
or rejection (Bjornestad et al., 2021; Engel et al., 2016; 
Killaspy et al., 2014; Lincoln et al., 2021; Reinhard et 
al., 2020; Zahid & Best, 2021). In contrast, individuals 
with hikikomori actively and voluntarily disengage 
themselves from social life and contact. They are 
not necessarily at risk for psychosis but may develop 
psychotic symptoms or disorders because of the 
hikikomori condition.

Symptoms of Prolonged Social Withdrawal 
(PSW), Psychotic-Like Experiences (PLEs), 
and Problematic Internet Use (PIU)

The present study builds on previous research 
(Daniel et al., 2014; Mason & Brady, 2009)to explore 
the relationship between symptoms of hikikomori or 
prolonged social withdrawal (PSW) and psychotic-
like experiences (PLEs). Specifically, we aimed to 
test a specific effect, that is, whether PLEs increase 
with increasing symptoms of PSW or not. According 
to the psychosis proneness persistence–impairment 
model, PLEs refer to the existence of a psychosis 
continuum that implies levels of psychotic symptoms 
or experiences well below the clinical manifestation 
(van Os et al., 2009; van Os & Linscott, 2012). PLEs 
such as perceptual disturbances, unusual thinking, 
suspiciousness, grandiosity, and disorganized 
communication are prevalent among the general 
population (Preti et al., 2018; van Os et al., 2001) 
and are not necessarily associated with the presence 
of a disorder (van Os et al., 2009). Nevertheless, if 
frequent and/or they cause psychological distress, 
PLEs constitute markers for a wide range of psychiatric 
symptoms and may help in identifying emerging adults 
at high clinical risk for psychosis (van Os et al., 2009; 

the authors wondered if the two diagnostic labels refer 
to the same condition conceptualized as and identified 
with internet addiction in Western countries and 
hikikomori in Eastern countries. Indeed, similarities 
exist between the proposed criteria for the two 
conditions. Hikikomori and internet addiction share 
a loss of interest in other activities (such as school or 
work) and functional impairment (Stip et al., 2016). 
However, symptoms of tolerance and withdrawal are 
specific to internet addiction and the behaviours are 
egodystonic in the case of internet addiction while 
egosyntonic in the case of hikikomori (Stip et al., 2016). 
Saito (2013) questioned the unique egosyntonic nature 
of hikikomori noting that living in hikikomori generally 
leads to anguish and suffering. According to the author, 
if the condition is egosyntonic, it would be a sign of a 
more serious hikikomori, requiring additional screening 
for other psychiatric and personality disorders. Kondo 
et al. (2013) demonstrated that approximately 22% of 
hikikomori did not feel distressed due to the withdrawal 
condition. An important additional difference between 
internet addiction and hikikomori refers to the 
withdrawal behaviour itself that results from being 
absorbed in the internet in internet addiction (Suwa 
& Suzuki, 2013). Whereas in hikikomori, social 
withdrawal is voluntary and intentional. However, in 
many cases of hikikomori, it is possible to diagnose 
internet addiction as a comorbid condition (Stip et al., 
2016). 

It has been noted that the hikikomori phenomenon 
precedes the advent of the internet (Suwa & Suzuki, 
2013). According to some authors (Furlong, 2008; Kato 
et al., 2011; Suwa & Suzuki, 2013), hikikomori may 
represent a consequence of a modern lifestyle and a 
globally interconnected society. Kato et al. (2019) with 
the bio-psycho-socio-cultural model of hikikomori 
hypothesized that the development of information 
technology, based on indirect communication, may 
have influenced the mental health of individuals and the 
emergence of hikikomori. Specifically, the prevailing 
forms of child play have changed from direct to indirect 
with an impact on children’s development (Kato et al., 
2019). The time spent using technologies (e.g., video 
games, the Internet, social networks) has replaced that 
of other activities. For example, adolescent gamers 
spend less time reading, doing homework, and with 
parents and friends (Cummings & Vandewater, 2007). 

Significant associations between PIU and 
hikikomori or its symptoms have been recently 
demonstrated (Amendola et al., 2022a; Hamasaki et al., 
2021; Lee et al., 2013; Tateno et al., 2019) with few 
exceptions (Amendola et al., 2021; Teo et al., 2015). 
Lee et al. (2013) explored differences in technology 
use between 41 adolescents with hikikomori referred 
to mental health centres and psychiatric clinics 
and 236 adolescent students in Korea. The authors 
showed a significant difference in daily time spent 
using the computer: the adolescents with hikikomori 
spent around five hours a day using their computers 
compared to around two hours reported by the 
adolescent students without hikikomori. Moreover, 
55% of hikikomori adolescents were at risk for internet 
addiction while 10% were addicted (Lee et al., 2013). 
Similarly, Hamasaki et al. (2021) compared the time 
spent using the internet reported by 20 adolescents in 
hikikomori and that reported by 88 adolescents without 
hikikomori in Japan. The authors’ results demonstrated 
that adolescents with hikikomori spent more than three 
hours a day using the internet compared to the two and 
a half hours of those without hikikomori, a statistically 
significant group difference. Finally, Tateno et al. (2019) 
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disseminate the link for participating in the study with 
their contacts. Informed consent of participants was 
obtained online by reading and approving an informed 
consent, before proceeding to the online compilation 
of the questionnaires using Google Forms. To limit 
response bias, the study was not presented as a survey on 
social withdrawal and hikikomori but rather a survey on 
mental health and technology use in general. Research 
data was encoded and stored on a password-protected 
drive to ensure respect for data protection and privacy. 
This study was approved by the Ethics Committee of 
the Department of Dynamic and Clinical Psychology, 
Sapienza - University of Rome. 

Measures
To exclude participants with a lifetime diagnosis of 

schizophrenia or other psychotic episodes the following 
question with two possible answer choices (no/yes) 
was used: “Do or did you suffer from a psychological 
disorder diagnosed by a mental health professional?”. If 
the answer was “yes”, participants were asked to specify 
the type of disorder. 

Further, drugs (i.e., “During the past month, have you 
regularly taken (one or more times a week) drugs?”) and 
alcohol (i.e., “During the past month, have you regularly 
taken (one or more times a week) quantities of alcohol 
that most people would consider above average?”) 
consumption were explored with dichotomous questions 
(no/yes). 

The 25-item Hikikomori Questionnaire (HQ-25) 
(Amendola et al., 2022a; Teo et al., 2018) was used to 
evaluate symptoms of PSW. The HQ-25 is a self-report 
questionnaire including 25 items that evaluate typical 
psychological features and behavioural patterns of the 
hikikomori syndrome, such as socialization difficulties, 
isolation, emotional support, and a sense of alienation 
from society, over the preceding six months. Participants 
respond on a 5-point Likert scale (from 0= “strongly 
disagree” to 4= “strongly agree”). The HQ-25 has a 
score range of 0–100 with higher values indicating 
higher symptomatology. The authors demonstrated that 
a cut-off score of 42 was able to discriminate between 
individuals at risk for hikikomori and those not at-risk in 
a Japanese sample (Teo et al., 2018). In the present study, 
Cronbach’s alpha was 0.92. 

The Internet Disorder Scale (IDS-15) (Monacis et 
al., 2018; Pontes & Griffiths, 2017) was administered 
to explore the severity and impact of PIU by focusing 
on users’ online leisure activity from any device with 
internet access over the past year. The respondents rated 
each item (15 in total) on a 5-point Likert scale (from 1 
= “strongly disagree” to 5 = “strongly agree”). The total 
score may range from 15 to 75, with higher scores being 
an indication of higher degrees of PIU. In the present 
study, Cronbach’s alpha for the scale was 0.86.

Two subscales of the Brief Symptom Inventory 
(Derogatis, 1975) were used to examine symptoms 
of depression and anxiety during the last seven days. 
Respondents rated each item on a 5-point Likert scale 
(from 0 = “never” to 4 = “always”). The reliability of the 
BSI dimensions of interest proved to be good in a sample 
of Italian adults (Adawi et al., 2019). In the present study, 
Cronbach’s alpha of the two dimensions was 0.90 for 
anxiety and 0.88 for depression. 

The Brief Prodromal Questionnaire (PQ-B) (Loewy 
et al., 2011; Pelizza et al., 2018; Preti et al., 2018; Scazza 
et al., 2018) was administered to evaluate the presence 
of PLEs over the last months. The PQ-B is a self-report 
questionnaire of 21 items with a dichotomous response 

Wu et al., 2021). 
Mason and Brady (2009) demonstrated that healthy 

university students may develop PLEs if exposed to a 
brief period (15 minutes) of complete physical isolation 
and sensory deprivation. In particular, the authors 
compared the effect of physical isolation and sensory 
deprivation in highly hallucination-prone and non-
hallucination-prone groups. Greater psychotomimetic 
experiences taking the form of perceptual disturbances, 
paranoia and anhedonia were found across both groups 
when under sensory deprivation (Mason & Brady, 
2009). These results were replicated by two studies 
(Daniel et al., 2014; Daniel & Mason, 2015).

Moreover, initial studies with samples of young 
people found that symptoms of PIU and PLEs are 
associated (Lee et al., 2019; Pelletier-Baldelli et al., 
2015; Santesteban-Echarri et al., 2020; Vadlin et al., 
2016). Mittal et al. (2013) followed 170 young adults 
divided into those showing a steady/improved course 
of PLEs and those showing an exacerbation in PLEs 
over two months. The findings of the authors showed 
that the former group showed a longitudinal decline in 
PIU while the latter group reported a constant level of 
PIU over time. Importantly, case reports (Angane et al., 
2021; Bell et al., 2005; Kalbitzer et al., 2014; Lerner et 
al., 2006; Mendhekar & Chittaranjan, 2012; Nitzan et 
al., 2011; Paik et al., 2014; Tan et al., 1997; Tzang et 
al., 2015) seem to suggest that PIU and problematic use 
of new technologies, when associated with symptoms 
of PSW, may constitute an important stressor able to 
unmask psychotic vulnerability or foster the emergence 
of psychotic symptoms. A recent study tested the 
proposed hypothesis in a sample of secondary school 
students, discovering a non-significant interaction 
effect between symptoms of PIU and PSW on PLEs 
(Amendola et al., 2022b). 

The Aim of the Study
In light of the above findings, the present study 

aimed to explore the relationship between symptoms 
of PSW, PLEs, and PIU in emerging adulthood. 
Specifically, we tested the interaction effect between 
symptoms of PSW and PIU in predicting PLEs to answer 
the following research question: does the association 
between symptoms of PSW and PLEs vary according 
to symptoms of PIU? In other words, we aimed to 
examine whether PIU was a risk factor moderating the 
relationship between symptoms of PSW and PLEs. 

Materials and Methods
Participants 

A final convenience sample of 238 emerging Italian 
adults (25.2% males, n= 60) with an age ranging from 
19 to 30 years (mean= 24.68, standard deviation= 
3.22) participated in the study. The inclusion criterion 
was age between 19 and 30 years whereas a lifetime 
diagnosis of schizophrenia or other psychotic disorder 
was an exclusion criterion. 

Procedure
Survey participation was proposed to classes of 

university students of the Faculty of Medicine and 
Psychology (Sapienza - University of Rome, Italy) and 
advertised using social media platforms. Participants 
were asked to voluntarily participate in the study and to 
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confounders such as anxiety and depressive symptoms 
and drug and alcohol use (Amendola et al., 2021; Calvo 
et al., 2021; Fonseca-Pedrero et al., 2019; Lanthier-
Labonté et al., 2020; Ramón-Arbués et al., 2020) were 
considered to avoid or limiting spurious relationships 
between the constructs of interest. Consequently, only 
variables significantly associated with symptoms of 
PSW, PIU, and PLEs were included in the models. 

Results
Table 1 shows the descriptive statistics of the 

sample. No participant was excluded based on the 
eligibility criteria. Indeed, all participants reported an 
age between 19 and 30 years and no lifetime diagnosis 
of schizophrenia or other psychotic disorder. Eight 
participants (3.4% of the sample) reported a lifetime 
psychological disorder, i.e., depression (n= 5, 2.1%), 
eating disorder (n= 1, 0.4%), anxiety (n= 1, 0.4%) and 
anxiety and depression (n= 1, 0.4%). During the past 
month, 12.6% of the sample regularly consumed (one or 
more times a week) quantities of alcohol that most people 
would consider above average and 5.9% used drugs (one 
or more times a week). According to the cut-off score of 
the HQ-25 indicated by the authors, 20.2% (n= 48) of 
the sample was at risk for PSW. Participants reported on 
average, five PLEs (4.75 ± 4.10). 
Table 1. Descriptive statistics of the total sample (N= 
238)

M (SD)
Alcohol use n (%) 30 (12.6)
Drug use n (%) 14 (5.9)
PSW symptoms 25.97 (16.68)

Risk for PSW 48 (20.2)
PIU symptoms 36.76 (9.88)
PLEs total symptoms 4.75 (4.10)
PLEs total distress 12.64 (12.99)
Depression symptoms 1.26 (0.96)
Anxiety symptoms 1.01 (0.91)
Psychological disorder n (%) 8 (3.4)

Note. M: mean, SD: standard deviation, PIU: problematic 
internet use, PLEs: psychotic-like experiences, PSW: 
prolonged social withdrawal. 

(no/yes) used to screen individuals for positive symptoms 
of psychosis. For each endorsed item, the respondent is 
asked to specify the associated distress or impairment 
(from 1= “strongly disagree” to 5= “strongly agree”). 
The PQ-B has been adopted as a screening tool using the 
total number of items endorsed (“symptom total score”), 
the number of items that are identified as distressing 
(“distressing item total score”) (both range 0-21), and the 
“total distress score” (range 0-105) (Scazza et al., 2018). 
The latter method is generally recommended (Savill et al., 
2018). Thus, for the present study, the total distress score 
was used. Nevertheless, for the sake of completeness, all 
analyses were also conducted using the symptom total 
score. In the present study, Cronbach’s alpha values were 
0.84 and 0.86 for the symptoms total score and the total 
distress score, respectively.

Statistical analysis
Initially, five participants out of a total of 243 were 

excluded from the study due to incomplete responses, i.e., 
more than 20% of data from at least one questionnaire 
were missing. Subsequently, to account for missing data 
(less than 1%) in the final sample (N= 238), we performed 
multiple imputations by generating 10 imputed data sets, 
the results of which were combined to produce estimates. 
Descriptive statistics (frequency, means, and standard 
deviations) were used to examine the characteristics of 
the sample. The distributional assumptions of univariate 
normality were tested by inspecting whether skewness 
and kurtosis parameters were within the bounds of ± 1.5 
and by visual inspection using Q-Q plots and histograms. 
To explore the relationship between the variables of 
interest, Pearson correlation analyses were performed. 
Further, group differences according to risk for 
hikikomori on the variables of interest were tested using 
analysis of variance (ANOVA) and Chi-squared test of 
independence and reporting values of eta squared (η2) and 
Cramer’s V, respectively, as estimates of effect size. The 
examination of group differences based on the HQ-25 
cut-off proposed in the original study by Teo et al. (2018) 
was exploratory in nature considering that an appropriate 
cut-off value for the Italian version of the HQ-25 has 
not yet been determined. Effect sizes were interpreted 
according to Cohen (1988). Finally, two moderation 
models were employed to test whether the relationship 
between symptoms of PSW and PLEs (total symptoms 
and total distress) varied depending on PIU. Important 

Table 2. Differences between participants at risk for prolonged social withdrawal and those not at risk

At risk
(n= 48)
M (SD)

Not at risk 
(n= 190)
M (SD)

F(1,236) p  η2 / Cramer’s 
V

Age 24.25 (3.21) 24.79 (3.22) 1.078 0.30 0.01
Male n (%) 11 (22.9) 49 (25.8) (χ2(1)) 0.168 0.68 0.03
Alcohol use n (%) 6 (12.5) 24 (12.6) (χ2(1)) 0.001 0.98 0.00
Drug use n (%) 1 (2.1) 13 (6.8) (χ2(1)) 1.567 0.21 0.08
PIU symptoms 41.83 (11.16) 35.48 (9.13) 18.869 < 0.001 0.07
PLEs total symptoms 6.48 (4.44) 4.32 (3.90) 11.153 0.001 0.05
PLEs total distress 19.37 (16.10) 10.94 (11.53) 17.245 < 0.001 0.07
Depression symptoms 1.82 (0.88) 1.12 (0.93) 22.295 < 0.001 0.09
Anxiety symptoms 1.12 (0.90) 0.97 (0.91) 0.838 0.361 0.00
Psychological disorder n (%) 2 (4.2) 6 (3.2) (χ2(1)) 0.120 0.73 0.02

Note. M: mean, SD: standard deviation, η2: eta squared, PIU: problematic internet use, PLEs: psychotic-like experiences.
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to-large effect size (approaching r = 0.5) was reported 
for the associations between PLEs and symptoms of 
PSW, and PLEs and anxiety. Furthermore, age and 
PLEs were negatively associated: as age increased, 
PLEs total symptoms and distress decreased. The 
presence of a lifetime psychological disorder was not 
associated with the other variables. 

Moderation Effect of Problematic Internet Use 
(PIU) on the Relationship between Symptoms 
of Prolonged Social Withdrawal (PSW) and 
Psychotic-Like Experiences (PLEs)

To investigate whether symptoms of PIU play a 
moderator role in the relationship between symptoms 
of PSW and PLEs, we performed two moderation 
models considering PLEs total symptoms and PLEs 
total distress as dependent variables one at a time. 
Table 5 shows the results for the two models. PIU was 
positively associated with PLEs total distress (b= 2.704, 
s.e.= 1.084, p= 0.013) and moderated the effect of PSW 

Differences between Participants at Risk and 
Not at Risk for Prolonged Social Withdrawal 
(PSW) 

Participants at risk for PSW and those not at risk 
did not show significant differences in age, gender, 
alcohol, and drug use and symptoms of anxiety (table 
2). Between-groups differences emerged in symptoms 

of depression, PIU, and PLEs, higher in participants at 
risk for PSW compared to those not at risk for PSW.

Further, participants at risk for PSW were more 
likely to show specific PLEs compared to those not at 
risk, as reported in table 3. These effect sizes were large 
(i.e., η2 > 0.14).

Correlation Analyses
Correlation analyses (table 4) showed statistically 

significant associations between symptoms of PSW, 
PIU, depression, anxiety, and PLEs. A medium effect 
size was observed for the associations between PLEs 
and PIU, and PLEs and depression. Whereas a medium-

Table 3. Significant differences in psychotic-like experiences according to risk for prolonged social withdrawal (PSW)

At risk
(n= 48)
n (%)

Not at risk
(n= 190)

n (%)

χ2(1) Cramer’s V

1. Surroundings seem strange 13 (27.1) 25 (13.2) 5.538* 0.15
6. Difficulty getting to the point 24 (50) 53 (27.9) 8.556** 0.19
12. Worry that something is wrong with your mind 34 (70.8) 66 (34.7) 20.494*** 0.29
15. Beliefs that are unusual or bizarre 28 (58.3) 68 (35.8) 8.092** 0.18
16. Feels that your body has changed 15 (31.3) 31 (16.3) 5.481* 0.15
21. Hard to understand what you are saying 23 (47.9) 45 (23.7) 11.026** 0.22

Note. * p < 0.05, ** p < 0.01, *** p < 0.001.

Table 4. Results of correlation analyses between the variables of interest 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Female gender (1) 1

Age (2) 0.024 1

Alcohol use (3) -0.217
**

-0.021 1

Drug use (4) -0.143
*

-0.092 0.174
**

1

PSW symptoms (5) -0.035 -0.102 0.022 -0.04 1
PIU symptoms (6) -0.012 -0.044 -0.037 -0.114 0.342

***
1

PLEs total symptoms (7) -0.054 -0.171
**

0.079 0.002 0.385
***

0.273
***

1

PLEs total distress (8) 0.008 -0.150
*

0.031 -0.051 0.467
***

0.326
***

0.918
***

1

Depression symptoms (9) 0.132
*

-0.02 0.039 -0.061 0.366
***

0.371
***

0.276
***

0.343
***

1

Anxiety symptoms (10) 0.142
*

0.01 0.038 -0.043 0.204
**

0.241
***

0.340
***

0.451
***

0.739
***

1

Note. PIU: problematic internet use, PLEs: psychotic-like experiences, PSW: prolonged social withdrawal, s.e.: standard 
error.
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PLEs total symptoms (b= 0.751, s.e.= 0.356, p= 0.035) 
but higher or lower levels of PIU did not signifi cantly 
increase or decrease the eff ect of PSW symptoms 
on PLEs total symptoms since the p-value for the 
interaction eff ect was borderline signifi cant (b= 0.615, 
s.e.= 0.349, p= 0.078) (table 5, fi gure 1b). R2 of this 
model was 0.27. 

 As requested during the review process, we retested 
the regression models including gender as a covariate, 
despite gender did not correlate with PIU, PSW or PLEs. 
The results obtained (not reported) did not change from 
those presented in the manuscript. 

symptoms on PLEs total distress (b= 2.745, s.e.= 1.089, 
p= 0.012). R2 of this model was 0.41. Simple slopes 
analysis showed that for low levels of PIU (- 1 standard 
deviation), the eff ect of symptoms of PSW on PLEs 
total distress was positive and signifi cant (b= 4.060, 
s.e.= 1.746, B= 0.234, p= 0.020). For high levels of 
PIU, the relationship between symptoms of PSW and 
PLEs total distress was strengthened (b= 9.549, s.e.= 
1.395, B= 0.465, p< 0.001). Accordingly, it seems that 
high levels of PIU may constitute a risk factor and 
increase the eff ect of PSW symptoms on PLEs total 
distress (fi gure 1a). 

Likewise, symptoms of PIU were associated with 

Table 5. Moderation eff ect of problematic internet use on the relationship between symptoms of prolonged 
social withdrawal and psychotic-like experiences 

Dependent variable: 
PLEs total distress

Unstandardized b s.e. Standardized B p
Intercept 6.843 5.720 0.528 0.232
Age -0.458 0.204 -0.113 0.025
Depression symptoms -2.928 1.013 -0.217 0.004
Anxiety symptoms 6.989 1.147 0.490 < 0.001
PSW symptoms 6.805 1.146 0.349 < 0.001
PIU symptoms 2.704 1.084 0.137 0.013
Interacti on

PSW symptoms * PIU symptoms 2.745 1.089 0.115 0.012

Dependent variable:
PLEs total symptoms

Unstandardized b s.e. Standardized B p
Intercept 4.695 2.228 1.149 0.035
Age -0.179 0.077 -0.140 0.021
Depression symptoms -0.621 0.345 -0.146 0.072
Anxiety symptoms 1.572 0.360 0.349 < 0.001
PSW symptoms 1.747 0.405 0.284 < 0.001
PIU symptoms 0.751 0.356 0.121 0.035
Interacti on

PSW symptoms * PIU symptoms 0.615 0.349 0.082 0.078

Note. PIU: problemati c internet use, PLEs: psychoti c-like experiences, PSW: prolonged social withdrawal, s.e.: standard error.

Figure 1. Moderation eff ect of levels of problematic internet use (PIU) on the relationship between symptoms of 
prolonged social withdrawal (PSW) on a. total distress and b. total symptoms of psychotic-like experiences (PLEs)
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is thus possible that the PLEs total distress score also 
captures a part of the variability due to PLEs frequency. 
For example, an individual could show specific PLEs 
once a week rather than once a month and report higher 
distress (due to the symptom) in the first case than in 
the second. However, according to the PQ-B, in both 
cases, he/she would score the same on the “presence” 
of the symptom. It is plausible that PLEs as reported by 
participants on the PQ-B have some degree of variability 
in frequency (not examined by the PQ-B) other than in 
distress. Of note, no emerging adult who participated 
in the study reported a lifetime psychotic diagnosis. 
Considering the above, a possible explanation for our 
findings suggests that the PLEs total symptom score 
reflects a more stable or less susceptible trait to the 
influence of the variables considered in the present 
study, while the PLEs total distress reflects a less stable 
or more susceptible trait to the influence of the variables 
considered that concur to the distressing perception of 
PLEs, at least in this sample. This explanation fits well 
with the findings of previous clinical cases (Angane 
et al., 2021; Mendhekar & Chittaranjan, 2012; Nitzan 
et al., 2011; Paik et al., 2014; Tan et al., 1997) that 
showed the emergence of psychotic symptoms and 
episodes in individuals with severe social withdrawal 
and PIU, generally followed by full recovery or 
symptom remission in a brief period (on average in 
a week/month). The chronological development of 
symptoms and modifying the environment may help in 
distinguishing which condition came first and triggered 
the other (Stip et al., 2016) as well as aid in planning 
an effective treatment in the acute phase. Additional 
studies are needed to confirm our findings and explore 
possible differences between PLEs total symptoms and 
PLEs total distress scores as measured by the PQ-B. 

Some aspects should be considered in interpreting 
the findings of the present study. First, the results 
cannot be generalized to other groups (e.g., adolescents 
or older adults) or populations (e.g., clinical samples) 
given that emerging adults, most likely university 
students due to the sampling procedure, participated 
remotely (i.e., online survey) in the study. Second, 
data were collected using only self-report measures. 
Third, the cross-sectional design of the study does not 
provide the opportunity to demonstrate the temporal 
link between the variables of interest. For these reasons, 
predictive conclusions cannot be made. Finally, the 
cut-off of the original version of the HQ-25 was used. 
Consequently, differences between groups should be 
interpreted with some caution. An optimal cut-off to 
improve the clinical validity of the Italian version needs 
to be tested. Nonetheless, despite the above limitations, 
in our opinion, the present findings expand the scientific 
knowledge on the relationships between symptoms of 
PSW, PIU, and PLEs in emerging adulthood. 
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