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Abstract
Background  While expansive research has accumulated concerning the association between traditional, face-
to-face peer victimization and psychosis, a paucity of empirical research has been undertaken so far to investigate 
these associations with experiences of new and evolving ways of victimization through the digital world. Exploring 
these associations is highly relevant and timely, given that emerging adults are heavy users of digital technologies, 
highly exposed to online risks, and are at the peak age of onset of psychosis. This study aimed to test the hypothesis 
that psychological distress and insomnia symptoms have a significant indirect mediating effect on the association 
between cyber-victimization and self-reported positive psychotic experiences (SRPEs) in a binational sample of 
Tunisian and Lebanese community adults.

Method  The total sample was composed of 3766 participants; 3103 were from Lebanon (Mean age: 21.73 ± 3.80 
years, 63.6% females) and 663 from Tunisia (Mean age: 26.32 ± 4.86 years, 59.9% females). Online anonymous self-
report questionnaires were administered to all participants.

Results  Higher SRPEs were found in Lebanese participants compared to Tunisians, in single participants compared 
to married ones, in those with a university level of education compared to secondary or less, in those who live in 
rural areas compared to urban, in those who do not smoke, do not drink alcohol and do not use marijuana or any 
other illegal drug. Furthermore, more cyber-victimization, a higher insomnia severity and psychological distress were 
significantly associated with higher SRPEs. After adjusting for potential confounders, mediation analysis demonstrated 
that higher cyber-victimization was significantly associated with more insomnia severity/psychological distress; 
which were, in turn, significantly associated with greater SRPEs. Finally, more cyber-victimization was significantly and 
directly associated with more positive dimension.
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Background
The dimensional approach states that the psychosis phe-
notype exists on a continuum across the community, 
with psychotic experiences (PEs) being at the milder end, 
and severe debilitating psychotic disorders being at the 
highest end of the continuum [1, 2]. PEs refer to subclini-
cal psychotic symptoms (perceptual abnormalities and 
delusional beliefs) seen in non-clinical individuals, that 
could cause distress and interfere with daily function-
ing, but generally do not motivate help-seeking [3–5]. 
There is sufficiently strong epidemiological evidence that 
PEs are relatively highly prevalent in general population 
samples [6–9]; and are implicated in predicting other 
psychopathology and behavioral problems’ onset [10, 11], 
thereby contributing to high mental health services use 
and increased healthcare costs [12, 13].

Different methodologies exist for evaluating PEs. PEs 
can either be assessed by self-report (reflecting clini-
cally non-confirmed self-reported PEs) and/or structured 
clinical interviews (reflecting clinically relevant PEs) [6]. 
Both methods have been shown to describe phenotypes 
pertaining to the same spectrum phenotype (i.e., clinical 
psychosis) [14]. Indeed, several validation studies pro-
vided evidence for the predictive validity of self-report 
measures of PEs against clinical judgment (e.g., [15, 
16]). We focused in the present study on self-reported 
PEs (SRPEs). More recent research demonstrated that 
individuals who self-reported frequent and distressing 
SRPEs, even when not validated in structured clinical 
assessments, were associated with increased risk of men-
tal health problems; which suggests that both SRPEs and 
PEs assessed by clinical judgment reflect the same under-
lying construct [14]. The SRPEs construct was found to 
be associated with family history for psychotic disorders 
and environmental risk factors for psychosis [17, 18]. In 
addition, baseline SRPEs have consistently been shown to 
confer an increased risk for developing a psychotic disor-
der outcome [6]; thus representing an important clinical 
phenotype for early intervention [14]. According to the 
psychosis proneness-persistence-impairment model by 
van Os et al. [3], PEs represent a “transitory developmen-
tal expression of psychosis” that might change over the 
individual life span to become abnormally persistent and 
impairing, depending on additional environmental expo-
sure interacting with genetic risk. Interestingly however, 
a recent Swedish twin study [19] demonstrated that expo-
sure to negative environmental factors (such as bullying) 
plays a greater role in the etiology of PEs than genetic 
factors, which further supports the major importance of 

the diathesis-stress model [20] for understanding PEs. 
Identifying how environmental factors can affect SRPEs 
can advance our knowledge of the mechanisms underly-
ing psychosis proneness, and provide novel perspectives 
for prevention and early intervention strategies in psy-
chosis. To this end, this study proposes to investigate the 
interplay between cyber-victimization and SRPEs.

The relationship between cyber-victimization and SRPEs
Cyber-victimization (also called Internet or electronic 
victimization) is a new form of peer victimization refer-
ring to repeated and willful harassment (e.g., nasty 
comments, threats, humiliation, or exclusion) inflicted 
through information and communication technologies 
[21–24]. Cyber-victimization is a highly prevalent prob-
lem worldwide, affecting up to 73.5% adolescents and 
young adults [25, 26]. A growing body of knowledge sug-
gests that cyber-victimization tend to target same victims 
as traditional bullying [27]; and that reported detrimen-
tal impact of both forms of victimization appears similar, 
such as suicidality [28], depression, low self-esteem [29], 
feeling unsafe at school, conduct problems, hyperactivity 
and peer problems [30], psychosomatic problems [30], 
and substance use [31]. This has led some authors to sug-
gest that cyber-victimization can be viewed as “an exten-
sion” of face-to-face bullying victimization [32]. However, 
approaching the concept of cyber-victimization as a 
sub-category of in-real-life victimization might result in 
drastically underestimating its prevalence and negative 
consequences on mental health [33]. For example, while 
extensive evidence has shown that traditional bullying 
victimization increases the risk of later development of 
psychotic symptoms [34–37], such evidence is lacking for 
cyber-victimization. There is some emerging evidence in 
favor of differential effects of cyber- and traditional vic-
timization [38]. There appears to be a worse impact on 
mental health and greater threats to psychosocial adap-
tation caused by cyber forms of victimization compared 
to traditional ones [39–41]. These data highlight the need 
for investigating the traditionally well-established rela-
tionship bullying-psychosis [34, 36, 42–44] with the new, 
online form of victimization.

Scant research has focused on the relationship between 
cyber-victimization and the psychotic phenomena in 
clinical and non-clinical populations. We could identify 
only four studies focusing on the relationship between 
cyber-victimization and psychotic symptoms [45–48]. 
Two of these studies specifically focused on SRPEs. The 
first study found that being a cyberbully or cyber-victim 

Conclusion  Identifying insomnia and distress as mediators could provide novel insight for psychosis prevention 
efforts and intervention targets for cyber-victimized individuals prone to experience subclinical psychotic symptoms.

Keywords  Psychotic experiences, Insomnia, Cyber-victimization, Psychological distress, Psychosis risk



Page 3 of 11Fekih-Romdhane et al. BMC Psychiatry          (2023) 23:524 

was associated with more severe SRPEs in healthy adoles-
cents [47]. Similarly, the second study showed that being 
involved in cyberbullying was associated with greater 
psychoticism [48]. Multiple potential theoretically-driven 
mechanisms could be advanced to explain the relation-
ship between cybervictimization and psychosis. The first 
theoretical explanation stipulates that some personal 
characteristics (e.g., pre-existing adjustment difficulties 
[49, 50]; impaired socio-emotional skills [51, 52]; attach-
ment adversity [53, 54]) might enhance the likelihood of 
both being victimized and developing psychosis. The sec-
ond hypothesized mechanism is that cyber-victimization 
and psychosis share a number of environmental factors, 
such as a precarious socioeconomic status [55, 56], low 
social support [57, 58]. Another mechanism can be sug-
gested by analogy based on twin studies that documented 
shared genetic factors influencing risks for experiencing 
peer victimization and developing later SRPEs (e.g., [59]); 
but such evidence has yet to be demonstrated for cyber 
forms of victimization. Finally, plausible biological mech-
anisms to explain pathways linking cybervictimization 
to psychosis can be proposed, such as a disrupted func-
tioning of the hypothalamic-pituitary-adrenal (HPA) axis 
[60, 61]. Overall, very little is known about the nature 
and mechanisms behind the relationship cybervictimiza-
tion-SRPEs. To gain insight into the possible underlying 
pathways of this relationship, we hypothesized that psy-
chological distress (i.e., depression, anxiety, stress) and 
insomnia symptoms have an indirect effect on the asso-
ciation between cyber-victimization and positive SRPEs.

Distress and insomnia as mediators
Cyber-victimization seems to be a marker of more severe 
psychological distress. For instance, a recent metaanalysis 
encompassing 42 studies and 266,888 individuals (aged 
8–20 years) estimated that cyber-victimization is asso-
ciated with a unique 3.38-fold increased risk of depres-
sion [62]. Other meta-analyses’ findings have indicated 
that cyberbullying leads to anxiety symptoms [63]. It has 
also been stated that cyber-victimization poses a threat 
to belonging [64], contributing, in turn, to increased lev-
els of stress [65]. A study found, for example, that being 
cyber-victimized (i.e., verbally harassed and socially 
excluded) has been associated with acute stress reactions 
[66]. Additionally, a longitudinal study demonstrated that 
cyber-victimization predicted depression and anxiety 
at 12 months follow-up, and that the positive prospec-
tive link between cyber-victimization and subsequent 
depression was stronger in individuals who experienced 
high perceived stress [66]. At the same time, psychologi-
cal distress was shown to be significantly and positively 
correlated with increased psychosis risk, subthreshold 
psychotic symptoms, and an elevated risk of transition 
from high-risk states to a sustained psychosis [67, 68]. In 

particular, there is evidence from longitudinal research 
suggesting that depression is associated with subsequent 
psychotic symptoms in both clinical [69] and non-clinical 
populations [70, 71].

On the other hand, it has been argued that individuals 
targeted by different sorts of intended online aggressions, 
especially in the hours before bed, may struggle with initi-
ating or maintaining sleep [72]. A large population-based 
study among Finnish adolescents found that being a 
cyber-victim was significantly associated with sleep prob-
lems [73]. A French study found that cyber-victimized 
high school adolescents reported significantly higher lev-
els of insomnia than controls [74]. A Canadian longitudi-
nal study found that adolescents who newly experienced 
cyber-victimization became more likely to report insuf-
ficient sleep duration at follow-up [75]. Similarly, a large 
national study among US high school students showed 
that electronically bullied females had inadequate sleep 
duration (fewer than 8 h on an average school night) [76]. 
Furthermore, there is consistent evidence that insomnia 
and sleep deprivation might precede, maintain or worsen 
psychotic symptoms over time [77–79]; and even precipi-
tate the onset of psychotic episodes [80]. Some observa-
tions have also been made on the emergence of de novo 
perception abnormalities (e.g., distortions and halluci-
nations) in sleep deprived individuals with no history of 
psychiatric illness [81]. Insomnia has, for example, been 
associated with a 2- to 4-fold increase in the frequency 
of hallucinations in healthy individuals from the general 
population [82]. A multi-country study revealed that 
sleep disturbances were significantly linked to increased 
odds for at least one psychotic symptom [83].

The present research
The purpose of this paper is to contribute to the exist-
ing literature in more than one way. First, while expan-
sive research has accumulated concerning the association 
between traditional, face-to-face peer victimization and 
psychosis among healthy emerging adults [34, 36, 42–44], 
a paucity of empirical research has been undertaken so 
far to investigate these associations with experiences 
of new and evolving ways of victimization through the 
digital world (e.g., [45–48]). Exploring these associa-
tions is highly relevant and timely, given that emerging 
adults are heavy users of digital devices and technolo-
gies [84–86], highly exposed to online risks and cyber 
forms of victimization [25, 26], and are at the peak age 
of onset of psychotic disorders [87]. Second, this study 
intends to provide the scientific community with a better 
understanding of the factors underlying the relationship 
between cyber-victimization and SRPEs. Determining 
the influence of mediators may help elucidate the rela-
tionship between these constructs, and assist in design-
ing and implementing evidence-informed prevention and 
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intervention strategies. Third, most of the available stud-
ies on the association victimization-psychosis (and more 
particularly, cybervictimization-psychosis) have emerged 
from Western countries, with no studies identified from 
the Middle Eastern and North African (MENA) coun-
tries. The prevalence, experiences, consequences and 
reactions to being cyber-victimized vary widely across 
cultures [88–90]. Similarly, the prevalence and features 
of SRPEs are culturally-dependent [91, 92], and seem to 
be over-represented in Arab populations [93, 94]. Hence 
the importance of international studies on the topic from 
two lower-middle income developing Arab countries of 
the MENA region, Tunisia (North African) and Lebanon 
(Middle Eastern). In this regard, we performed the cur-
rent study to test the hypothesis that psychological dis-
tress and insomnia symptoms have a significant indirect 
mediating effect on the association between cyber- vic-
timization and SRPEs in a binational sample of Tunisian 
and Lebanese community adults.

Method
The present study is part of a large cross-cultural, bina-
tional project including community-dwelling adults from 
Tunisia and Lebanon (The PEARLS project, [Psychotic 
Experiences in ARabs from Lebanon and tuniSia]). This 
project is aiming at validating the Arabic version of the 
Community Assessment of Psychic Experience (CAPE-
42), as well as examining the nature and correlates of 
subclinical psychotic phenomena in these countries (for 
further details about the project, please see [95]). Partici-
pants have been invited to be part of our cross-sectional 
online study during June-September, 2022. Eligibility 
criteria involved: (1) being aged 18–35 years, (2) having 
no self-reported past personal history of physician-diag-
nosed mental illness, including psychosis, (3) having no 
prior antipsychotic drugs intake, and (4) willingness to 
participate. As such, participants with known mental dis-
orders were excluded from our study. Data were collected 
using an online anonymous survey shared through social 
media networks (Facebook, Instagram, and WhatsApp). 
Detailed information about the purpose of the study were 
included in the informed consent form that was attached 
in the first page of the online survey. Participation was 
volunteer and no compensation was offered. We exam-
ined Internet protocol (IP) addresses in order to ensure 
that no respondent took the survey more than once. Eth-
ics approval for this study was obtained from the Psychi-
atric Hospital of the Cross ethics committee (approval 
code: HPC-013-2022).

Questionnaire
The questionnaire was presented in the native language 
(Arabic) of respondents, required 15–20  min to com-
plete, and was divided into two sections. The first section 

comprised items about demographic information, includ-
ing age, gender, marital status, educational level, housing 
area, living arrangement, and substance use. Participants 
were also asked whether they have been previously diag-
nosed by a physician with any mental illness, including 
psychosis, and if they had any prior antipsychotic drugs 
intake. The second section contained four self-report 
scales (The Revised Cyber Bullying Inventory–II [RCBI-
II], the Community Assessment of Psychic Experience-42 
[CAPE-42] scale, the Depression Anxiety Stress Scale 8 
(DASS-8), and the Insomnia Severity Index [ISI]).

The RCBI-II
This is a 20-item, four-point Likert self-report measure 
involving two subscales to precise either the indicated 
cyberbullying behavior happened to the respondent as a 
cyber-victim (cyber-victimization subscale, 10 items), or 
was perpetrated by them as a cyberbully (cyberbullying 
subscale, 10-items) [96]. Only the cyber-victimization 
subscale was used in the context of the present study, 
with higher scores indicating exposure to greater cyber-
victimization experiences. The Arabic version of the 
RCBI-II was used [97]. Our sample yielded a McDonald’s 
omega value of 0.84 for the cyber-victimization subscale.

The CAPE-42
In this study, we used the positive dimension of the 
CAPE, which contains 20 out of 42 total items of the 
scale [98]. The positive CAPE dimension assesses posi-
tive SRPEs on a two-dimensional scale: (1) frequency of 
SRPEs and (2) degree of distress caused by them. This 
20-item positive dimension can be divided into four 
types of positive SRPEs: Bizarre Experiences, Perceptual 
Abnormalities, Persecutory Ideation, and Magical Think-
ing. We only used the total scores of the frequency sub-
dimension of the positive CAPE dimension, with scores 
ranging from 20 to 80. The Arabic version of scale yielded 
excellent psychometric properties [99], with McDon-
ald’s omega value being calculated as 0.78 for the positive 
CAPE dimension subscale used in this study.

The DASS-8
The DASS-8 [100] is an Arabic version of the DASS, 
composed of eight items and three dimensions: anxiety 
(e.g., “felt scared without reason”; three items), depres-
sion (e.g., “felt down hearted and blue”; three items), and 
stress (e.g., “was using a lot of my mental energy”; two 
items). In the present sample, McDonald’s omega values 
were the following: depression (0.73), anxiety (0.73) and 
stress (0.65).

The ISI
This a reliable measure for evaluating the nature, severity 
and impact of insomnia symptoms [70]. It is composed of 
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7 self-report items assessing the following sleep param-
eters: sleep maintenance and early morning awakening 
problems, severity of sleep onset, noticeability of sleep 
problems by others, interference of sleep difficulties 
with daytime functioning, sleep dissatisfaction, and dis-
tress caused by the sleep difficulties. The Arabic version 
of the ISI has been used [72] (McDonald’s omega in this 
study = 0.82).

Statistical analysis
SPSS software version 23 was used to conduct data analy-
sis. We had no missing data in our database. McDonald’s 
omega values were recorded for reliability analysis of all 
scales and subscales. The positive dimension score was 

normally distributed as its skewness and kurtosis values 
varied between − 1 and + 1 [101]; therefore, the Student 
t test was used to compare two means, ANOVA test to 
compare three or more means, and the Pearson test to 
correlate two continuous variables. To check for a sig-
nificant indirect effect of insomnia severity/psychological 
distress between cyber-victimization and positive dimen-
sion, we conducted a mediation analysis using SPSS 
PROCESS v3.4 model 4 with three pathways; pathway A 
from the independent variable to the mediator, pathway 
B from the mediator to the dependent variable and path-
way C from the independent to the dependent variable. 
Variables that showed a p < 0.25 in the bivariate analysis 
were entered in the path analysis. Significance was set at 
a p < 0.05.

Results
A total of 4158 Lebanese and 735 Tunisian participants 
filled the survey; 1055 Lebanese and 72 Tunisians were 
excluded for having self-reported mental physician-diag-
nosed mental health issues. Finally, the total sample was 
composed of 3766 participants; 3103 were from Leba-
non and 663 from Tunisia. A higher mean age was sig-
nificantly found in the Tunisian sample, whereas higher 
insomnia severity and psychological distress mean scores 
were significantly found in the Lebanese sample. No sig-
nificant difference was found in terms of gender between 
the two groups. All sociodemographic and other charac-
teristics of the participants are summarized in Table 1.

Bivariate analysis
The results of the bivariate analysis are summarized in 
Tables  2 and 3. Higher positive dimension scores were 
found in Lebanese participants compared to Tunisians, 
in single participants compared to married ones, in those 
with a university level of education compared to second-
ary or less, in those who live in rural areas compared to 
urban, in those who do not smoke, do not drink alcohol 
and do not use marijuana or any other illegal drug. Fur-
thermore, more cyber-victimization, a higher insomnia 
severity and psychological distress were significantly 
associated with higher positive dimension scores. Finally, 
older age was significantly associated with lower positive 
dimension scores.

Mediation analysis
The results of the mediation analysis showed that insom-
nia severity and psychological distress mediated the 
association between cyber-victimization and positive 
dimension (Table  4). Higher cyber-victimization was 
significantly associated with more insomnia severity/
psychological distress, which were, in turn, significantly 
associated with more positive dimension. Finally, more 

Table 1  Sociodemographic and other characteristics of the 
participants (N = 3103)
Variable Lebanon 

(n = 3103)
Tunisia 
(n = 663)

p

Gender 0.073

  Male 1130 (36.4%) 266 (40.1%)

  Female 1973 (63.6%) 397 (59.9%)

Marital status < 0.001
  Single 2800 (90.2%) 551 (83.1%)

  Married 303 (9.8%) 112 (16.9%)

Education < 0.001
  Secondary or less 159 (5.1%) 438 (66.1%)

  University 2944 (94.9%) 225 (33.9%)

Housing area < 0.001
  Urban 1498 (48.3%) 622 (93.8%)

  Rural 1605 (51.7%) 41 (6.2%)

Living arrangement < 0.001
  Alone 117 (3.8%) 537 (81.0%)

  With family 2962 (95.5%) 112 (16.9%)

  With friends 24 (0.8%) 14 (2.1%)

Cigarettes smoking < 0.001
  No 2749 (88.6%) 323 (48.7%)

  Yes 354 (11.4%) 340 (51.3%)

Alcohol drinking < 0.001
  No 2645 (85.2%) 466 (70.3%)

  Yes 458 (14.8%) 197 (29.7%)

Cannabis use < 0.001
  No 3066 (98.8%) 516 (77.8%)

  Yes 37 (1.2%) 147 (22.2%)

Other illegal drug use < 0.001
  No 3083 (99.4%) 545 (82.2%)

  Yes 20 (0.6%) 118 (17.8%)

Mean ± SD Mean ± SD
Age (in years) 21.73 ± 3.80 26.32 ± 4.86 < 0.001
Household crowding index 
(person/room)

1.51 ± 0.72 2.07 ± 1.16 < 0.001

Insomnia severity index 9.07 ± 6.04 7.77 ± 2.73 < 0.001
Psychological distress 6.21 ± 5.50 5.50 ± 1.68 < 0.001
Cyber-victimization 12.71 ± 3.92 5.99 ± 2.90 < 0.001
Note. CAPE: Community Assessment of Psychic Experiences
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cyber-victimization was significantly and directly associ-
ated with more positive dimension (Figs. 1 and 2).

Discussion
We build on the extent literature on face-to-face victim-
ization to theorize about the nature and the mediating 
factors in the relationship between cybervictimization 

and psychosis proneness. As such, we sought to examine 
the hypothesized indirect effects of cybervictimization 
on SRPEs through insomnia and psychological distress. 
Findings indicate that our hypothesis is partly supported. 
After controlling for potential confounders (including 
country of origin, sociodemographic variables and sub-
stance use), analyses revealed that insomnia and distress 
symptoms were partial mediators of the relationship 
cybervictimization-SRPEs.

As for the direct effects, our results demonstrate that 
cybervictimization significantly and positively correlates 
with SRPEs in non-clinical individuals from the MENA 
region. These findings are in agreement with the limited 
existing literature. A study published in 2022 by Paruk et 
al. [45] surveyed South African adolescents aged 13–18 
years, and showed that schizophrenia represented the 
second most frequent psychiatric diagnosis associ-
ated with cyber-victimization (57.1%), following major 
depressive disorder (72.4%). In another study by Magaud 
et al. [46] revealed that cyber-victimization, as assessed 
using self-developed questions, was highly prevalent 
(38%) among individuals at clinical high risk (CHR) for 
psychosis, and mostly received via text messages, instant 
messaging and Facebook. A recent Chinese study among 
high school students reported that involvement in cyber-
bullying either as victims or as bullies was significantly 
linked to SRPEs [47]; whereas a Turkish study among 
undergraduate students found that engaging in cyberbul-
lying as a perpetrator was associated with greater psy-
choticism [48]. Our findings preliminarily confirm that 
the well-established relationship between victimization 
and psychosis would apply to the cyber form of victim-
ization; and that this relationship also applies to other 
previously unexplored cultural backgrounds. However, 
given that our data is cross-sectional and that this is the 
first study to investigate cybervictimization in relation to 
psychotic symptoms in an Arab country from the MENA 
region, the present results should be considered tentative 
pending future longitudinal studies in the same context.

Regarding the indirect effects, we found, as expected, 
that the two theoretically-driven factors, i.e. psychologi-
cal distress symptoms and insomnia severity, partially 
mediated the association between cybervictimization 
and SRPEs. This important finding is consistent with the 

Table 2  Bivariate analysis of factors associated with the CAPE 
positive dimension
Variable Positive 

psychotic 
experiences

P t df

Country < 0.001 19.14 3764

  Lebanon 31.59 ± 6.27

  Tunisia 26.50 ± 5.95

Gender 0.201 1.30 3764

  Male 30.51 ± 6.74

  Female 30.80 ± 6.38

Marital status 0.028 2.19 3764

  Single 30.77 ± 6.52

  Married 30.03 ± 6.44

Education < 0.001 10.41 3764

  Secondary or less 28.18 ± 6.66

  University 31.17 ± 6.38

Housing area < 0.001 7.28 3764

  Urban 30.02 ± 6.69

  Rural 31.56 ± 6.17

Living situation < 0.001 105.76 3765

  Alone 27.51 ± 6.38

  With family 31.41 ± 6.34

  With friends 27.74 ± 5.35

Cigarettes smoking < 0.001 5.11 3764

  No 30.95 ± 6.29

  Yes 29.55 ± 7.31

Alcohol drinking < 0.001 5.17 3764

  No 30.94 ± 6.43

  Yes 29.50 ± 6.79

Marijuana use < 0.001 10.41 3764

  No 30.94 ± 6.38

  Yes 25.89 ± 7.16

Other illegal drug use < 0.001 11.49 3764

  No 30.93 ± 6.45

  Yes 24.54 ± 4.83
Numbers in bold indicate significant p values

Table 3  Correlation of continuous variables with the CAPE positive dimension
1 2 3 4 5 6

1. Positive dimension 1

2. Age − 0.09*** 1

3. Household crowding index − 0.01 − 0.01 1

4. Cyber-victimization 0.44*** − 0.23*** − 0.16*** 1

5. Insomnia severity index 0.37*** − 0.01 0.001 0.24*** 1

6. Psychological distress 0.41*** − 0.004 0.01 0.29*** 0.50*** 1
***p < 0.001
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fact that both psychological distress and sleep problems 
have been suggested as potential consequences of cyber-
bullying [62, 63, 66, 73, 75]; and both have been hypoth-
esized as precipitating and perpetuating risk factors for 
psychotic symptoms [102–105]. A mediator refers to 
an intermediate variable “which represents the genera-
tive mechanisms through which the focal independent 
variable is able to influence the dependent variable of 
interest” [106]. Mediators thus enable a comprehensive 
understanding of the mechanism linking cybervictimiza-
tion to SRPEs. Findings cautiously suggest that untreated 
insomnia and distress symptoms might add additional 
vulnerability to cyber-victims, contributing thereaf-
ter to more severe positive psychotic symptoms. It is 
of note, however, that the relationship between cyber-
bullying, insomnia and SRPEs seem to be complex and 
multi-determined. Research found that sleep deprivation 
leads to decreased activity in brain areas of the theory 
of mind neural network and increased activity in areas 
involved in perceiving threatening approach, which, in 
turn, results in social withdrawal [107]. Sleep insuffi-
ciency has also been demonstrated to increase amygdala 
activation [108–110], which is involved in threat percep-
tion (e.g., [111, 112]). We thus suggest that insomnia may 
partly contribute to misinterpreting neutral or ambigu-
ous stimuli in the cyber-environment as hostile and 
threatening. Interestingly, abnormal response to neutral 
stimuli during emotional processing tasks and increased 
activity in temporal cortex have also been reported in at 
-risk for psychosis populations [113]. This suggests that 
an individual with psychosis may experience neutral 
or benign cyber-communication as negatively directed 
toward them. These observations highlight that future 
research is needed to investigate neural mechanisms that 
may underscore the connection between cyberbullying, 
insomnia and SRPEs. More longitudinal studies are also 
required to elucidate the causal relationships between 
these variables. The future studies need to go beyond 
self-report measures and take into account behavioral/
clinical aspects of cyberbullying, as well as objective 
measures of insomnia.

Table 4  Mediation analyses results, taking the cyber-victimization score as the independent variable, insomnia severity/psychological distress 
as the mediator and positive dimension score as the dependent variable

Direct effect Indirect effect
Beta SE P Beta Boot 

SE
Boot 
CI

Insomnia severity 0.47 0.02 < 0.001 0.11 0.01 0.09; 
0.13*

Psychological distress 0.40 0.03 < 0.001 0.18 0.01 0.15; 
0.20*

*indicates significant mediation; results were adjusted over the following variables: country, gender, marital status, education level, living situation, alcohol drinking, 
cannabis use, housing area, cigarette smoking, other illegal drug use, and the other two mediators

Fig. 2  (a) Relation between cyber-victimization and psychological dis-
tress (R2 = .118); (b) Relation between psychological distress and CAPE 
positive dimension (R2 = .304); (c) Total effect of cyber-victimization on 
positive psychotic experiences (R2 = .211); (c’) Direct effect of cyber-vic-
timization on positive psychotic experiences. Numbers are displayed as 
regression coefficients (standard error). ***p < 0.001

 

Fig. 1  (a) Relation between cyber-victimization and insomnia sever-
ity (R2 = .068); (b) Relation between insomnia severity and CAPE positive 
dimension (R2 = .283); (c) Total effect of cyber-victimization on positive 
psychotic experiences (R2 = .211); (c’) Direct effect of cyber-victimization 
on positive psychotic experiences. Numbers are displayed as regression 
coefficients (standard error). ***p < 0.001
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Limitations
Before drawing any conclusions from our findings, cer-
tain limitations need to be discussed. First, our data is 
cross-sectional; which implies that any estimations of 
mediation effects are correlational in nature, and the cor-
rect causal ordering assumption cannot be tested until 
longitudinal research is conducted. Second, the general-
izability of findings may be limited, because our sample 
was based on a web-based convenience sampling. Third, 
our results may be subject to response biases due to self-
report method effects. This may be a concern, especially 
since symptoms of insomnia, depression and anxiety 
may overlap (e.g., [114, 115]). To address this limitation, 
future studies need to consider using objective measures 
of sleep disturbances and structured clinical interviews to 
assess depression and anxiety levels. A fourth limitation 
lies to the fact that, expect for gender, all other sociode-
mographic variables (i.e., age, marital status, education 
level, housing area, living arrangement, substances use) 
were statistically significant between the Tunisian and 
Lebanese samples. These heterogeneous characteristics 
of the two samples might have affected our findings. We 
highlight, however, that all these factors were controlled 
for in the mediation analyses. Finally, further studies 
should consider investigating the role of other mediators 
on the interplay between cybervictimization and positive 
SRPEs, such as alexithymia and difficulties in emotional 
regulation [116–118].

Study implications
The current findings that cybervictimization is posi-
tively correlated with SRPEs add further support to the 
association between victimization, in general, and psy-
chosis proneness. In addition, findings shed light on the 
significant indirect role of insomnia and distress in the 
cross-sectional link between cybervictimization and 
positive SRPEs. This preliminarily suggests that these 
psychopathological factors may be regarded as potential 
prevention and early-intervention targets for psychosis. 
Therefore, we recommend, with the caution appropriate 
to the cross-sectional design, that screening and moni-
toring for insomnia, depression, anxiety, and stress be 
incorporated into the routine mental health examina-
tion for individuals exposed to cybervictimization who 
present with SRPEs; and when appropriate, interven-
tions should be delivered. Sufficient evidence has been 
adduced to confirm the effectiveness of sleep interven-
tions, such as proper sleep hygiene and tracking [119], 
or Cognitive Behavioral Therapy for insomnia (CBTi) 
[120–122] in individuals with early and subthreshold 
psychosis (for review, see [104]). Interestingly, the CBTi 
has proven beneficial in improving attenuated psychotic 
symptoms [120, 123]. In this line of thinking, it has 
also been observed that antidepressants may have an 

antipsychotic action through improvement of mood state 
and reduction of inadequate appraisal of attenuated posi-
tive symptoms [124]. Fusar-Poli et al. [124] proposed that 
antidepressants could affect individuals’ psychosis risk 
by modulating their response to environmental stresses, 
either directly through neurochemicals implicated in 
controlling responses to stress, or indirectly by prevent-
ing anxiety/depression subsequent to these stresses. The 
above-mentioned interventions can act as buffers to pre-
vent psychosis in cyber-victimized young people with 
pre-existing genetic predisposition.

Conclusion
The current research had denoted for the first time that 
insomnia and psychological distress have a possible 
mediating role in the cybervictimization/positive SRPEs 
connection. Identifying these mediators could provide 
novel insight for psychosis prevention efforts and inter-
vention targets for cyber-victimized individuals prone 
to experience subclinical psychotic symptoms. Our find-
ings also offer an empirical basis for future longitudinal 
research on the nature and mechanisms of the relation-
ship between cyber forms of victimization and psychosis 
in healthy young individuals.
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