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Background: Individuals who experience psychotic-like experiences (PLEs) are at significant risk of suicide-related behaviors. This 
two-wave longitudinal study aimed to investigate the relationships among PLEs, insomnia symptoms, resilience, and suicidal ideation 
(SI) among adolescents.
Methods: A total of 2231 college students [mean age (standard deviation) = 20.02 (1.39) years] completed two web-based surveys. 
Participants completed self-report measures of sample characteristics, PLEs, insomnia symptoms, resilience, and SI.
Results: The findings indicated a significantly positive correlation between PLEs and SI that was sequentially mediated by insomnia 
symptoms and resilience. Furthermore, insomnia symptoms and resilience played a chain-mediating role between PLEs and adolescent SI.
Conclusion: These findings suggest potential mechanism for the PLEs-SI link, which helps us better understand how PLEs can 
influence individual SI and provides important information for early prevention.
Keywords: psychotic-like experiences, insomnia symptoms, resilience, suicidal ideation, adolescents

Introduction
The suicide rates among adolescents world-wide has increased significantly in recent decades.1 Suicide is the second 
main cause of death among adolescents aged 10–24 years.2 Suicidal ideation (SI), or suicidal thoughts,3 is one of the 
strongest predictors of eventual suicidal behavior.4 According to previous studies, the pooled prevalence of adolescent SI 
within the last year in low- and middle-income countries is 16.2%.5 A large number of scholars have conducted in-depth 
research on adolescent SI and for this reason many of the risk factors have been well explored.

Psychotic-like experiences (PLEs) are defined as the resemblance of positive symptoms of psychosis in the absence of 
a full-blown psychotic disorder and as subthreshold psychotic symptomatology in the general population.6,7 PLEs are 
prevalent in the adolescent population, with 17% of children aged 9–12 years and 7.5% of adolescents aged 13–18 years 
experiencing PLEs.8 One study of UK adolescents aged 12–24 years showed that 8.1% of participants had PLEs.9 Recent 
evidence suggests that 15.4% of Chinese adolescents aged 10–20 years have current frequent PLEs.10 According to the 
psychosis proneness-persistence-impairment model,11 genetic predisposition influences widely distributed and transitory 
population expression of psychosis during development. In other words, these genetic factors may interact with 
environmental factors during childhood, which may lead to biological and psychological sensitization. These traits 
have the potential to contribute to the persistence of common, transitory developmental PLEs with adverse outcomes. 
Sufficient evidence suggested that PLEs in adolescence can predict the development of subsequent psychotic disorders 
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(eg, schizophrenia)12,13 and non-psychotic disorders (eg, depression).14,15 Moreover, the existing research suggests that 
having PLEs is associated with an elevated risk of occurrence of suicidality.16,17 One meta-analysis revealed that people 
with PLEs might be twice as likely to report SI.18 The link between PLEs and SI still exists after adjusting for previous 
mental disorders.19 Among these studies, PLEs were estimated as a whole rather than as distinct subtypes, such as 
delusional and hallucinatory experiences. Given the occurrence of PLEs and SI during adolescence and their association, 
screening of PLEs and its different components may be particularly important for suicide prevention efforts in the 
adolescent age group and college settings. Moreover, the PLEs-SI link can be explained by psychosocial factors and 
common causes that contribute to cumulative stress.16,20 The specific mechanisms between PLEs and SI, however, 
remain unknown.

Insomnia symptoms are also not uncommon among adolescents,21 serving as a robust risk factor for adolescent 
suicidality.22,23 Wang et al found that insomnia symptoms might affect the development and persistence of SI during 
COVID-19 lockdown.24 Meanwhile, insomnia commonly co-occurs with PLEs. Insomnia symptoms appear to increase 
risk of PLEs, which in turn will increase sleep disturbance, leading to a potential cycle of experiential reinforcement.25 

Cross-sectional evidence showed that higher PLEs are associated with poorer sleep quality in college students.26 A recent 
survey of 938 adolescents aged 14–25 years revealed that baseline PLEs not only associated the subsequent presentation 
of insomnia but also correlated with its severity.27 This finding suggests that increased PLEs are associated with greater 
insomnia symptoms, and in turn, an elevated risk of insomnia symptoms can predict SI. Thus, insomnia symptoms may 
be an underlying mediating mechanism between PLEs and SI.

Resilience refers to the capacity of adapting well over time in the face of adverse conditions or recover from negative 
life events.28 Theoretically, resilience is a dynamic process in which individuals show positive adaptations to stress, 
crises, and adversity.29 Based on the Resilience Framework theory, resilience may be a modifiable factor,30 negative life 
events possibly lead to adverse mental outcomes, including impairment of resilience.31,32 Thus, we hypothesize that 
PLEs may be a stressor for adolescents that reduces their level of resilience. Indeed, clinical observational research has 
shown that individuals who suffering from PLEs have a lower level of resilience than those without PLEs.33 One survey 
of 432 college students also found that higher PLEs are associated with lower resilience.34 What’s more, much literature 
supports the protective effect of resilience on SI.35 There is a negative association between resilience and SI among 
adolescents.36 Collectively, resilience may act as a mediator in an individual’s psychological processes. Barahmand and 
Heydari (2016) also found that resilience partially mediates the relationship between PLEs and psychological distress.34

Furthermore, previous studies have demonstrated that insomnia symptoms may influence resilience. For example, one 
study of school-age children indicated that irregular bedtimes, shorter sleep durations, and greater sleep disturbances 
reduced their level of resilience.37 Another prospective study showed that higher sleep rhythmicity, lower fatigue levels 
and infrequent sleep difficulties predicted higher behavioral control in adolescence, which in turn predicted resilience in 
young adulthood.38 Although existing evidence draws a clear association between insomnia symptoms and resilience,39 

the associations among PLEs, insomnia symptoms, resilience, and SI in adolescents remain unexplored.
Although, a great number of studies have revealed a cross-sectional association between PLEs and SI in 

adolescents,40 prospective studies are limited. Within such few studies, little is known about the interactive effect of 
PLEs on SI among adolescents in college campus settings. College students are at the peak age and primary setting for 
developing PLEs and SI.41 Importantly, much research about the PLEs-SI link did not control for individual’s psychotic 
diagnoses,42 which inflate the association between PLEs and SI. Accordingly, we conduct a two-wave longitudinal 
survey to explore the effect of PLEs on SI among college students without psychiatric conditions. Meanwhile, whether 
the relationship between PLEs and SI can be explained by other symptoms and psychological factors are unclear; 
therefore, this study attempts to investigate the mediating role of insomnia symptoms and resilience on the PLEs-SI 
relationship. Finally, In order to fully understand the PLEs-SI association, this study further investigated the role of 
different types of PLEs (delusional and hallucinatory experiences) with SI. The current study aims to test the following 
hypotheses:

Hypothesis 1 (H1): PLEs have a positive effect on adolescents SI.
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Hypothesis 2 (H2): Insomnia symptoms mediate the positive association between PLEs and adolescents’ SI.

Hypothesis 3 (H3): Resilience mediates the positive association between PLEs and adolescents’ SI.

Hypothesis 4 (H4): Insomnia symptoms and resilience have a chain mediating effect on the effect of PLEs on 
adolescents’ SI.

Materials and Methods
Participants and Procedure
A convenience sample of college students were recruited from two colleges in Changsha City, Hunan Province, China. 
The data in the current study were collected and managed using the “Survey Star” system. Prior to the study, the 
researchers sent a survey invitation letter to the participants via e-mail. Students were asked to register with their contact 
information and upload an electronic version of the informed consent form if they were willing to participate in the study. 
They accessed the online survey by scanning the quick response code of the questionnaire with their mobile phone. We 
keep participants’ personal information and survey results confidential, and the participants were made aware of their 
right to withdraw freely at any time. The investigation was carried out in accordance with the Helsinki Declaration as 
revised 1989 and approved by the Ethics Committees of Hunan Normal University.

Data was collected online from the College Mental Health Survey in Hunan Province, China. The Survey is a routine 
survey conducted each academic year. From April 7 to May 16, 2022, we conducted the baseline survey (Time 1, T1), 
and 3259 responses to the survey. From November 19 to December 22, 2022 (Time 2, T2), the second wave of the survey 
was conducted in the same population. 2448 college students participated and 2276 of them were retained from T1. The 
chi-square test and t-test were used to compare the participants who participated at T2 with those who did not in sample 
characteristics variables at T1. There was no significant difference in sex (t = 1.79, p = 0.395) and age (t = 1.22, p = 
0.201) between these two groups. To control the quality of the survey responses, the inclusion criteria for participation 
included: (a) age < 24 years [A definition of 10~24 years corresponds more closely to adolescent growth and popular 
understandings of this life phase (Sawyer et al, 2018)]; (b) time to complete the survey >5 minutes; and (c) have no 
mental disorders diagnoses that were identified by self-report. We removed 45 responses since they did not meet the 
inclusion criteria (28 students reported have prior psychotic disorders diagnoses). A total of 2231 college students 
provided complete data on all measures in two web-based surveys and were included in the final analysis.

Measures
PLEs
PLEs at T1 were measured using the Chinese simplified version of the positive subscale of the Community Assessment 
of Psychological Experiences (CAPE-P8).43,44 The CAPE-P8 is a self-reported scale based on the CAPE45 that assesses 
the frequency of PLEs experienced by the participant in the past month. It consists of 8 items, clustering into two 
dimensions: delusional experiences (DEs: eg, “Do you ever feel as if people seem to drop hints about you or say things 
with a double meaning?”) and hallucinatory experiences (HEs: eg, “Do you ever hear voices when you are alone?”). Each 
item is rated on a 4-point Likert scale ranging from 1 (“never”) to 4 (“nearly always”). Higher scores suggest an 
increased frequency of PLEs. Participants were categorized as having frequent PLEs if they selected “often” or “nearly 
always” on one or more items.46,47 The internal consistency of the scale was satisfactory in the present study, with 
a Cronbach’s alpha value of 0.83.

Insomnia Symptoms
Insomnia symptoms at T1 were assessed with the Chinese version of the Youth Self Rating Insomnia Scale (YSIS).48 It 
consists of eight items that assess the severity of insomnia over the past month. Each item is rated on a 5-point Likert 
scale ranging from 1 (“Never”) to 5 (“5–7 times /week”), with higher scores showing more severe insomnia symptoms. 
This scale has been used in previous studies to measure insomnia symptoms in college students.49 In this study, 
Cronbach’s α was 0.89.
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Resilience
The Chinese version of the 10-item Connor-Davidson Resilience Scale (CD-RISC-10) was used to examine adolescents’ 
resilience status at T1.50 This is a one-dimensional scale (eg, “I am able to adapt to change”, “I can deal with whatever 
comes”), and each item is rated on a five-point Likert scale ranging from 0 (“not true at all”) to 4 (“true nearly all the 
time”). Higher scores indicate better resilience. In this study, Cronbach’s α was 0.97.

SI
The Chinese version of the Self-rating Idea of Suicide Scale (SIOSS) was used to assess SI at T1 and T2.51 It consists of 
26 items that are divided into four dimensions: helplessness (12 items, eg, “I want to end my life”), pessimism (5 items, 
eg, “I feel that life is worthwhile”, reverse scoring), sleeping (4 items, eg, “I wake up too early”), and masking (5 items, 
eg, “Sometimes I also tell lies”). Each item is answered as “Yes” (1 point) or “No” (0 points). The first three subscales 
(helplessness, pessimism, and sleeping) are summed to obtain a total SI score, with higher scores suggesting a stronger 
SI. Meanwhile, participants were excluded if they had scores above 4 on the masking subscale. The SIOSS is widely 
used in the measurement of SI among Chinese adolescents.52 To eliminate tautological overlap with insomnia, we 
excluded the 4 sleep-related items from SIOSS, and only the hopelessness and pessimism scores were used to indicate the 
level of SI (17 items). In this study, Cronbach’s α of the 17-item SIOSS was 0.78 and 0.75 at T1 and T2, respectively.

Sample Characteristics
Data on the characteristics of the sample were collected with a questionnaire developed for the study at T1, including sex 
(female/male), grade (freshman/sophomore/junior/senior), age, ethnicity (Han/others), single-child status (yes/no), par-
ental marital status (good/poor), boarding status (yes/no), parents’ education (primary school or less/junior high school/ 
senior high school), and family income status (<3000 RMB/3000-5000 RMB/>5000 RMB).53

Statistical Analyses
All analyses were conducted using SPSS 23.0. The Harman’s one-factor test through exploratory factor analysis was 
performed to examine common method variance before regression analysis.54 Pearson’s correlations were conducted to 
assess the associations between the scores of PLEs, insomnia symptoms, resilience, and SI. The mediation hypotheses 
were tested using PROCESS models.55 Following Hayes’ suggestions, Model 6 was employed to obtain quantitative 
evidence of the chain mediation effects: T1 PLEs were entered as the predictor, T1 insomnia symptoms and T1 resilience 
as the mediators, and T2 SI as the outcome. Given the potential impact of socio-demographics, such as sex,10 age,10 

boarding school experience,56 parental education,57 on individual mental health (eg, PLEs and SI), all sample character-
istic variables and T1 SI were included as covariates in the analysis.

Results
Common Method Bias Test
Factor analysis of all the measurement indexes (PLEs, insomnia symptoms, resilience, and SI) and the findings of the 
unrotated factor analysis showed that there were nine factors with eigenvalues greater than 1. The initial eigenvalue of 
the first factor was 20.739, which did not exceed 40%, indicating that there was no serious common method bias.

Sample Characteristics
The mean age for the 2231 adolescents was 20.02 years (SD = 1.39). Of all the participants, 30.6% (n=682) were male 
and 69.4% (n = 1549) were female. Other characteristics of the sample are presented in Table 1.

Prevalence of PLEs in This Sample
As shown in Table 2, more than one-third (36.3%, N = 809) of participants were reported to have at least one PLE over 
the past month. Only 3.3% (N = 73) adolescents experienced frequent PLEs in the past month.
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Correlation Analysis
The descriptive statistics and correlation coefficients for the research variables are shown in Table 3. The findings 
indicated that T2 SI was positively correlated with T1 PLEs (r = 0.332, p < 0.001) and T1 insomnia symptoms (r = 0.309, 

Table 1 Sample Characteristicsa

Characteristics at T1 N %

Sex Female 1549 69.4

Male 682 30.6
Grade Freshman 877 39.3

Sophomore 409 18.3

Junior 905 40.6
Senior 40 1.8

Ethnicity Hanb 2221 99.6

Others 10 0.4
Only-child status Yes 560 25.1

No 1671 74.9

Parental marital status Good 2062 92.4
Poorc 169 7.6

Boarding at school Yes 2140 95.9

No 91 4.1
Father’s education Primary school or less 422 18.9

Junior high school 1039 46.6

Senior high school 492 22.1
College or more 278 12.5

Mother’s education Primary school or less 526 23.6

Junior high school 1026 46.0
Senior high school 468 21.0

College or more 211 9.5

Family income (monthly) <3000 RMB 1247 55.9
3000–5000 RMB 622 27.9

>5000 RMB 362 16.2

Notes: aThe mean (SD) age at baseline for the 2231 college students was 20.02 (1.39) years. 
bHan is the major ethnic group in China. cPoor parental marital status included separated, 
divorced and widowed.

Table 2 The Prevalence of Current PLEs Among the Current 
Sample

Prevalence (%) ≥ Often (%)

DEs
Delusion of reference 26.1 1.7

Delusion of persecution 7.8 0.8

Thought withdraw 10.0 0.4
Thought insertion 10.6 0.7

Thought broadcasting 15.6 1.0

Feeling of being control 6.0 0.7
HEs

Verbal auditory hallucinations 4.0 0.4

Visual hallucinations 3.0 0.3
PLEs

Any 36.3 3.3

Abbreviations: Des, Delusional experiences; HEs, Hallucinatory experiences; 
PLEs, psychotic-like experiences.
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p < 0.001) and negatively correlated with T1 resilience (r = −0.257, p < 0.001). T1 PLEs tended to be positively 
associated with T1 insomnia symptoms (r = 0.417, p < 0.001) and negatively correlated with T1 resilience (r = −0.239, 
p < 0.001).

Testing Insomnia Symptoms and Resilience as a Chain Mediator
Mediated models of T1 insomnia symptoms and T1 resilience were evaluated after controlling for all sample 

characteristics (Table 4: Model 1). T1 PLEs had a significant positive effect on T1 insomnia symptoms (β = 0.458, t = 
21.312, p < 0.001). T1 PLEs (β = −0.155, t = −6.320, p < 0.001) and T1 insomnia symptoms (β = −0.241, t = −10.934, 
p < 0.001) significantly negatively predicted T1 resilience. In addition, T1 PLEs (β = 0.236, t = 9.938, p < 0.001) and T1 
insomnia symptoms (β = 0.171, t = 7.855 p < 0.001) significantly positively predicted T2 SI, and T1 resilience played 
a significant negative role in T2 SI (β = −0.151, t = −7.396, p < 0.001).

As shown in Table 5 (Model 1), T1 PLEs was positively correlated with T2 SI (β = 0.354, 95% confidence interval 
[CI]: 0.311–0.398), supporting H1. In addition, after including T1 insomnia symptoms and T1 resilience, the direct 
relationship between T1 PLEs and T2 SI remained significant (β = 0.236, 95% CI: 0.190–0.283), which indicated that T1 

Table 3 Descriptive Statistics and Correlation Analysis

Mean SD 1 2 3 4 5 6

1.T1 PLEs 8.90 1.81 1
2.T1DEs 6.92 1.72 0.950 1

3.T1HEs 2.08 0.37 0.681 0.482 1

4.T1 IS 13.99 5.52 0.417 0.439 0.160 1
5.T1 Resilience 31.22 7.41 −0.239 −0.229 −0.135 −0.295 1

6.T1 SI 1.64 1.59 0.388 0.377 0.162 0.347 −0.279 1

7.T2 SI 1.32 2.20 0.332 0.323 0.154 0.309 −0.257 0.676

Note: All p < 0.001. 
Abbreviations: DEs, Delusional experiences; HEs, Hallucinatory experiences; PLEs, Psychotic-like experiences; IS, insomnia symptoms; SI, 
Suicidal ideation.

Table 4 Mediation Model of is Between PLEs and SI

Model 1 Outcome Variable T1 IS Model 2 Outcome Variable T1 Resilience Model 3 Outcome Variable T2 SI

β t 95% CI β t 95% CI β t 95% CI

Model 1
T1 PLEs 0.458 21.312*** [0.416,0.500] −0.155 −6.320*** [−0.203,-0.107] 0.236 9.938*** [0.190,0.283]

T1 IS −0.241 −10.934*** [−0.203,-0.198] 0.171 7.855*** [0.128,0.213]

T1 Resilience −0.151 −7.396*** [−0.191,-0.111]
R2 0.177 0.110 0.178

F 68.375*** 34.437*** 53.365***

Model 2
T1 DEs 0.438 22.797*** [0.400,0.476] −0.120 −5.322*** [−0.164,-0.076] 0.203 9.348*** [0.161,0.246]

T1 IS −0.246 −11.023*** [−0.290,-0.203] 0.169 7.640*** [0.125,0.212]

T1 Resilience −0.156 −7.669*** [−0.196,-0.116]
R2 0.197 0.106 0.174

F 77.819*** 32.834*** 51.892***

Model 3
T1 HEs 0.155 7.368*** [0.113,0.196] −0.091 −4.449*** [−0.131,-0.051] 0.085 4.240*** [0.046,0.124]

T1 IS −0.284 −13.925*** [−0.324,-0.244] 0.240 11.557*** [0.199,0.280]

T1 Resilience −0.170 −8.203*** [−0.210,-0.129]
R2 0.033 0.102 0.148

F 10.723*** 31.656*** 42.912***

Notes: Adjusting for sample characteristics and T1 SI; β is the standardized regression coefficient. ***p < 0.001. 
Abbreviations: Des, Delusional experiences; HEs, Hallucinatory experiences; PLEs, Psychotic-like experiences; IS, insomnia symptoms; SI, Suicidal ideation.
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insomnia symptoms partially mediated the relationship between T1 PLEs and T2 SI (β = 0.078, 95% CI: 0.053–0.108), 
supporting H2. The results also revealed that T1 resilience partially mediated the positive relationship between T1 PLEs 
and T2 SI (β = 0.023, 95% CI: 0.012–0.038). This finding supported H3. Meanwhile, insomnia symptoms appeared to 
play a stronger mediating role in PLEs and SI than resilience. Moreover, when T1 insomnia symptoms and T1 resilience 
were entered into the model, the bootstrapping analysis found that T1 PLEs had a negative impact on T2 SI through T1 
insomnia symptoms and T1 resilience sequentially, and its chain mediating effect was 0.017, with a 95% CI not 
containing zero [0.010, 0.025]. Therefore, H4 was fully supported (Figure 1).

Consistent mediating effects of insomnia symptoms and resilience were also found in the relationship between DEs 
(Model 2)/ HEs (Model 3) and SI (see Table 4 and Table 5). Our finding indicated that DEs seem to have a stronger effect 
on SI than HEs (β: 0.203 vs 0.085).

Discussion
This study sought to provide new evidence on the underlying processes and mechanisms of the positive link between 
PLEs and adolescents’ SI, with a longitudinal study design. We conceptualized and operationalized a chain mediating 
model that presents the connections among PLEs, SI, insomnia symptoms, and resilience, with the latter two variables as 
sequential mediators. Empirical evidence supports our hypothesized model, suggesting that PLEs may affect adolescents’ 
SI by worsening insomnia symptoms and subsequently impairing their resilience. This research adds significantly to the 
field’s body of knowledge and has valuable implications for educational and clinical practice.

In the current sample, we found that 36.3% college students had at least one PLE, and 3.3% students reported 
frequent PLEs in the past month. The prevalence rates are much lower than Chinese high school students (49.3% and 
15.4%) using consistent criteria.10 Although PLEs are prevalent in childhood and adolescence, they are mostly transient 
in nature and often disappear with age.11 Our findings confirmed H1, which was that PLEs are positively associated with 

Table 5 Mediating Effect Analysis of the Chain Mediating Model

Paths Effect Size Boot SE Boot CI The Proportion of  
Effect Size

Lower Upper

Model 1
Total effects 0.354 0.022 0.311 0.398 100%
Direct effects 0.236 0.024 0.190 0.283 66.667%

Total indirect effects 0.118 0.015 0.092 0.150 33.333%

T1 PLEs→T1 IS→T2 SI 0.078 0.014 0.053 0.108 22.034%
T1 PLEs→T1 Resilience→T2 SI 0.023 0.006 0.012 0.038 6.497%

T1 PLEs→T1 IS→T1 Resilience→T2 SI 0.017 0.004 0.010 0.025 4.802%

Model 2
Total effects 0.313 0.020 0.273 0.352 100%

Direct effects 0.203 0.022 0.161 0.246 64.856%

Total indirect effects 0.110 0.014 0.084 0.138 35.144%
T1 DEs→T1 IS→T2 SI 0.074 0.013 0.049 0.101 23.642%

T1 DEs→T1 Resilience→T2 SI 0.019 0.005 0.010 0.030 6.070%

T1 DEs→T1 IS→T1 Resilience→T2 SI 0.017 0.004 0.010 0.025 5.432%
Model 3
Total effects 0.145 0.021 0.104 0.186 100%

Direct effects 0.085 0.020 0.046 0.124 58.621%
Total indirect effects 0.060 0.010 0.043 0.081 41.379%

T1 HEs→T1 IS→T2 SI 0.037 0.008 0.024 0.053 25.517%

T1 HEs→T1 Resilience→T2 SI 0.015 0.006 0.004 0.029 10.345%
T1 HEs→T1 IS→T1 Resilience→T2 SI 0.008 0.002 0.004 0.011 5.517%

Note: Adjusting for sample characteristics and T1 SI. 
Abbreviations: DEs, Delusional experiences; HEs, Hallucinatory experiences; PLEs, Psychotic-like experiences; IS, insomnia symptoms; SI, 
Suicidal ideation.
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SI among adolescents, and are in line with the results reported in previous literature of adolescents and young adults 
documenting that higher PLEs increase the risk of SI.40,58 This relationship may be better explained by other psycho-
pathology symptoms (ie, depressive symptoms) that are commonly comorbid with SI.40 Studies have also reported 
increased affective reactivity and poorer coping abilities to negative life events in individuals with PLEs as risk factors 
for SI.59,60

Our observations confirmed H2, which was that the direct link between PLEs and SI is mediated by insomnia 
symptoms. Previous work has suggested that adolescents with PLEs may have more impairment in quality and duration 
of sleep, developing more frequent and severe insomnia symptoms.26,61 We also observed an association between 
insomnia symptoms and SI, which consistent with previous studies. A study by Wu et al with 2379 undergraduate 
students, indicated that insomnia symptoms were positively associated with SI.62 McCall et al also concluded that 
improving insomnia symptoms in clinical patients may effectively reduce SI.63 The relationship between insomnia 
symptoms and SI may be supported by neurobiological evidence. Sleep insufficiency and circadian anomalies affect 
frontal/executive functions during the daytime and nighttime. Low activation of the frontal lobe may, in turn, reduce 
problem-solving abilities and increase impulsive behavior, both of which can increase the likelihood of suicidal 
behaviors.64 Our results also indicated that resilience has a specific mediating effect on the link between PLEs and SI 
(H3). This observation is in line with the results reported in previous studies documenting that higher resilience reduces 
the risk of SI.35,36 According to early theories, resilience as a resource can reduce the number of stressors65 and buffer the 
effects of stressors on psychological outcomes.66 Our finding is also consistent with previous work on young adults 
documenting that resilience is a mediator in the association between PLEs and psychological distress.34

Our results suggest that insomnia symptoms appear to mediate the association between PLEs and SI more than 
resilience. Specifically, insomnia symptoms explained greater variance between PLEs and SI. This may be due to the fact 
that adolescents’ sleep quality is more directly affected by negative life stress, and that most adolescents are able to seek 
help in time to protect their resilience from serious damage when faced with adverse situations. Another possibility is that 
insomnia symptoms as risk factors on resilience may also partially explain the effect of PLEs on resilience. Indeed, the 
current findings also observed a chain effect of insomnia symptoms and resilience that mediates the relationship between 
PLEs and SI (H4). This result can be explained by the fact that insomnia symptoms in adolescents also affect the 
development of resilience, a conclusion that has been presented in previous studies.37,38 It has been suggested that 
insomnia symptoms and resilience affect the brain by similar mechanisms.67 Evidence from neurological studies suggests 

Figure 1 Standardized path coefficients (95% confidence intervals) for the mediating model. 
Notes: adjusted for sample characteristics and T1 SI. All continuous variables were standardized before they were entered in the path model; ***p < 0.001. 
Abbreviations: T1, measured at Time 1; T2, measured at Time 2; PLEs, Psychotic-like experiences; IS, insomnia symptoms; SI, Suicidal ideation.
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that insomnia symptoms may cause over-reactivity in a person’s amygdala, which affects the ability to withstand or 
recover from stressors.68 By leveraging insomnia symptoms and resilience, this study explained the risk role of PLEs in 
catalyzing adolescent SI. Several implications were highlighted for adolescent with PLEs from an intervention and 
health-enhancement perspective. First, early screening for PLEs and insomnia symptoms may be effective in identifying 
those at risk for SI. Moreover, more work could be done to improve sleep quality and facilitate resilience, such as 
cognitive behavioral therapy for insomnia (CBT-I)69 and resilience-promoting interventions.70

In addition, this study showed consistent mediating effects of insomnia symptoms and resilience in the relationship 
between DEs/ HEs and SI. Consistent with previous studies,71 all subtypes of PLEs are positively associated with SI. 
Studies by Saha et al,72 and participants were drawn from a large-scale cross-sectional survey, indicating that adolescents 
with delusional experiences were about two to four times as likely to report SI. Hielscher et al also have found that 
hallucinatory experience and its associated distress increase the risk of SI and suicide attempts in adolescents.73 These 
findings suggested that both delusional experiences and hallucinatory experience may directly or indirectly predict SI. In 
this study, delusional experiences seem to have a stronger effect on SI than hallucinatory experience. This result may be 
attributed to measurement differences, with delusional experiences examining six types of PLE, whereas hallucinatory 
experiences examining only two items (verbal auditory hallucinations and visual hallucinations). Previous studies have 
revealed that there may be a significant dose–response relation between the number of PLEs and suicide outcomes.19,74

Finally, there are several limitations of this study that need to be clarified. First, the survey was completed on a web- 
based platform and data on study variables were collected through self-report measures rather than clinical diagnosis, 
which may cause reporting bias and potentially threatens the validity of the results. Thus, future studies should use more 
rigorous methods to ensure data quality in self-report research that is conducted online. Future clinical interviews also 
should be conducted to determine the severity of PLEs, insomnia symptoms, and SI. Second, this study only measured 
PLEs, insomnia, and resilience at T1. Although this study involved a longitudinal design, future studies are needed to 
determine the causal nature among study variables. Third, despite our large sample, all the participants were originally 
from colleges/universities. It is uncertain whether our findings could be generalised to younger adolescents. Moreover, 
our study focused only on adolescents’ SI while suicide attempts and behaviors were not considered. Future research 
could further clarify the relationship between PLEs and comprehensive suicide indexes, and examining the role of more 
extensive risk factors in this association is also warranted. Additionally, participants with a history of psychiatric 
diagnosis were excluded from this study, which may have overlooked those who had clinical level of symptoms but 
did not yet have a definitive diagnosis. Finally, although students have resumed school normally during the investigation, 
they are still affected by the COVID-19. The pandemic related stress may have increased the risk of PLEs,75 insomnia,76 

and SI24 among adolescents and therefore may have also contributed to the current results.

Conclusions
This study suggests that insomnia symptoms and resilience have chain-mediating effects on the association between 
PLEs and SI in adolescents. This indicates that adolescents who frequently experience PLEs can be considered a high- 
risk group for SI, which requires early intervention. When intervening, the effects of insomnia symptoms and resilience 
on adolescents’ SI should be comprehensively considered.
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