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Abstract

Suicide is a leading cause of death for young adults, and college-enrolled students are at markedly 

high risk for suicide. Psychotic-like experiences (PLEs) and sleep difficulties are prevalent among 

college students and have been linked to increased suicidal ideation (SI). This cross-sectional 

study examined the relation between PLEs and SI, moderated by sleep quality, in a sample of 

442 students at a university counseling center. The Behavioral Health Measure-43 (BHM-43) 

was used to evaluate mental health symptoms, including sleep quality and SI. The PRIME 

Screen-Revised was used to measure PLEs. Regression results indicated that higher PRIME scores 

statistically predicted greater SI. There was a significant interaction between PRIME and sleep 

quality in predicting SI. Among individuals with greater sleep difficulties, PLEs were positively, 

significantly associated with SI. The PRIME was not a significant predictor of SI at lower levels 

of sleep difficulties (i.e. better sleep quality). This interaction effect remained significant when 

controlling for age and BHM-43 depression and bipolar subscales. Findings suggest that sleep 

difficulties may be linked to increased SI for individuals with PLEs, and better sleep may be 

protective. Further research is needed to explore treatment targeting PLEs and/or sleep to mitigate 

suicide risk among university students.
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1. Introduction

In the United States, suicide rates among college students have been steadily increasing for 

the past several decades, and suicide is now the second leading cause of death for college

aged individuals (Duffy et al., 2019; Heron, 2019). During this transitional developmental 

period, it is thought that elevated stress contributes to the emergence and exacerbation of 

mental illness and suicidal thoughts and behaviors (STBs; Dixon et al., 1992; Rowe et al., 

2013; Twenge et al., 2019). Approximately 24% of college students endorse STBs, with 

2.4% of students reporting a suicide attempt in the past 12 months, and 10% reporting a 

lifetime attempt (American College Health Association, 2019; Center for Collegiate Mental 

Health, 2020). These rates indicate a critical need to bolster mental health screening and 

suicide risk assessment in college settings.

One important and commonly-assessed risk factor for STBs is depression, however, additive 

stressors may increase STBs among individuals with and without mood disorders (Dixon 

et al., 1992). This suggests that trans- and sub-diagnostic experiences linked to stress may 

uniquely contribute to suicide risk, and there is a need to expand risk screening beyond 

traditional screening for mood symptoms and other major psychopathology associated 

with suicide (e.g., psychotic or substance use disorders; Bertolote et al., 2004; Conwell 

et al., 1996; Huang et al., 2018). Psychotic-like experiences (PLEs), including attenuated 

hallucinations, delusions, and disorganized thoughts and behaviors, have been linked to 

STB in clinical and general population samples ( Capra et al., 2015; DeVylder et al., 

2015a, 2015b; Taylor, Hutton, & Wood, 2015; Thompson et al., 2020a). Notably, recent 

meta-analytic results indicate that individuals experiencing PLEs may be two times more 

likely to have suicidal ideation (SI), three times more likely to attempt suicide, and four 

times more likely to die by suicide than individuals who are not experiencing PLEs (Yates 

et al., 2018). Given the emergence of PLEs and STB during late adolescence and emerging 

adulthood, and given the added distress that often accompanies PLEs, assessment of PLEs 

may be useful for suicide prevention efforts in the young adult age group and college 

settings in particular.

Sleep difficulties commonly occur with PLEs, and they often exacerbate distress and 

functional impairment and decrease quality of life for individuals with PLEs (Andorko et al., 

2017; Davies et al., 2017; Hofstetter et al., 2005; Lee et al., 2012; Lunsford-Avery et al., 

2013; Thompson et al., 2020b). Furthermore, sleep problems appear to increase presentation 

of PLEs, which in turn has shown to increase sleep disruption, leading to a potentially 

cyclic intensification of experiences (Afonso et al., 2011; Waite et al., 2016a, 2016b). Given 

that both PLEs and sleep difficulties are independently linked to suicide risk (Bernert et 

al., 2005; Sjöström et al., 2007; Yates et al., 2018) and these experiences seem to convey 

bidirectional effects on each other, it is hypothesized that sleep may moderate the relation 

between PLEs and sleep quality (e.g., poor sleep may intensify the link between PLEs and 

SI, and better sleep may be a protective factor).

Although prior research has supported interrelations between PLEs, sleep disturbances, and 

SI in community and outpatient settings, little is known about the interactive effect of sleep 

and PLEs on suicide risk among young adults in college campus settings. College students 
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are at a peak age and in a prime context to develop psychotic symptomatology and STB, and 

they often experience sleep disruption and/or dysregulation (Lund et al., 2010). Nationwide 

data indicates that on average, approximately 9% of student bodies use campus counseling 

centers (Xiao et al., 2017), and individuals seeking help for mental health concerns are 

at increased risk for experiencing PLEs, sleep difficulties, and STB. Thus, exploring the 

relation between these PLEs and STB, moderated by sleep difficulties, may inform suicide 

risk screening and treatment efforts in university counseling settings.

The current study examined the relation between PLEs and SI, with sleep quality as a 

moderator, in a sample of help-seeking students at a large mid-Atlantic university. The 

Behavioral Health Measure-43 (BHM-43), a behavioral health screening tool commonly 

used in college counseling settings, was used to evaluate mental and behavioral health 

symptoms, including sleep difficulties, SI, and other clinical symptoms (e.g., depression, 

bipolar disorder). Mental health symptoms and demographic features (i.e. age, gender, race) 

previously linked to STB were used to explore the incremental value of using a PLE 

screening tool, the PRIME Screen- Revised, to statistically predict SI. We hypothesized that 

among help-seeking university students, more PLEs would be associated with greater SI. We 

further hypothesized that sleep quality would moderate this effect so that among individuals 

with greater sleep difficulties, PLEs would be more strongly linked to SI compared to those 

with lower levels of sleep difficulty.

2. Methods

2.1. Participants

All university students presenting for intake at the campus counseling center between 2/1/16 

and 4/14/17 (N = 998) were given the opportunity to participate in the current study.

2.2. Procedures

All counseling center intake measures were administered to students electronically via 

tablets. Immediately after completing all standard intake forms and questionnaires, students 

were offered the option to consent to the study by reading the electronic consent form and 

indicating whether they agree to participation. Students who chose to participate were then 

asked to complete the PLE screen electronically and share their other intake data, including 

mental health symptom ratings, with the research team.

2.3. Measures

As part of the counseling center’s intake battery, all students seeking services were asked to 

provide demographic information including age, sex, gender, and race/ethnicity.

2.3.1. The PRIME Screen-Revised (PRIME).—The PRIME (Miller, 2004) is a brief 

(12-item) psychosis-spectrum screening tool that asks respondents how much they agree that 

they have experienced PLEs. Ratings are based on a 7-point Likert scale, from 0 (definitely 

disagree) to 6 (definitely agree). For screening purposes, item responses of 5 (somewhat 

agree) or 6 (definitely agree) are considered positive endorsements. For the current analyses, 

responses were summed to create a PRIME total score. Sensitivity scores range from 0.80–
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1.00, specificity scores range from 0.48–1.00, and positive predictive value scores range 

from 0.46–0.52 (Kline and Schiffman, 2014).

2.3.2. Behavioral Health Measure-43 (BHM-43).—The BHM-43 is a 44-item self

report questionnaire that assesses well-being, mental health symptomatology, and life 

functioning over the past two weeks (CelestHealth Solutions, 2009; Green et al., 2003). 

Respondents are instructed to rate their experiences and symptoms in the past two weeks 

from 0 (almost always) to 4 (never). The current study used the symptoms scales of the 

BHM-43, which includes 29 items and 12 subscales. Subscale scores are calculated by 

taking an average of all item responses from each subscale, and lower scores indicate more 

symptomatology. For clarity in terms of interpretation, all BHM-43 subscale scores were 

reversed so that higher scores indicate greater severity.

For the current analyses, the sleep disorder subscale was the moderator variable, used in 

conjunction with the PRIME to statistically predict SI. The sleep disorder score is the 

average score of two questions probing the frequency of 1) difficulty falling asleep, and 2) 

difficulty returning to sleep. The suicide monitoring scale was the main outcome variable. 

An SI score was calculated by taking the average of two items that ask respondents about, 

1) frequency of thoughts about ending their life (never [0] to almost always [4]) and 2) 

their overall risk of suicide (extremely high risk [4] to no risk [0]). The first question 

is strongly correlated with established measures of suicide risk (Bryan et al., 2012). The 

second question is only asked of respondents who endorse some suicidal thoughts (scores of 

1–4) on the first question. If the first question is answered “never” (0), the answer for second 

question is assumed to be no risk (0).

Additionally, the following symptom subscales were included due to established links 

between these diagnoses and suicide risk: depression, anxiety, bipolar (i.e. mania), eating 
disorder, obsessive-compulsive, and alcohol/drug use (Bertolote et al., 2004; De La Cruz 

et al., 2017; Pompili et al., 2006; Simon et al., 2007). Several of these subscales have 

been validated across college student samples and demonstrated utility for monitoring 

client progress and outcomes (Budge et al., 2013; Kopta et al., 2014; Kopta and Lowry, 

2002). Notably, adjusted scores were calculated for the depression and anxiety subscales by 

removing items that overlap across scales and taking an average score for the remaining 

items. The suicidal thoughts question was removed from the depression subscale, and one 

question probing “difficulty concentrating” was removed from the depression and anxiety 

subscales because it is typically included in both.

2.4. Data Analyses

Data was analyzed using SPSS Software (IBM Corp., 2016). Data were examined to 

determine acceptability for analyses. Correlations were used to explore the interrelations 

between SI, as measured by the BHM-43, and other variables of interest (PRIME, BHM-43 

subscales). Linear regressions were used to predict SI scores from the PRIME, BHM-43 

scales, and demographic variables. The interaction between sleep disorder and PRIME 

scores was tested to determine whether the effect of PRIME experiences on SI was 

moderated by level of sleep disorder. Significant findings were defined by p-values below 
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.05, and statistical trends were defined by p-values between .05 and .10. Effect sizes were 

reported using Cohen’s f2 to describe small (0.02), medium (0.15), and large (0.35) effects 

(Cohen, 1988).

3. Results

In total, 508 students consented to the study and 442 participants had complete PRIME 

and BHM-43 data. Participants were 17–46 years old (M = 21.78, SD = 3.84; missing n 
= 35). A total of 218 students (49.3%) were white, 192 (43.4%) were persons of color 

(POC; 75 African American/Black, 63 Asian American/Asian,30 multiracial, 14 Hispanic/

Latino, 4 American Indian or Alaskan Native, 6 other racial or ethnic identity), and 32 

(7.2%) had missing race/ethnicity data. A total of 260 participants (58.8%) reported being 

biologically female, 158 identified as male (35.7%), and 24 (5.4%) had missing data. 

Twenty-six students (5.9%) identified as transgender, non-binary, genderfluid, agender, or 

genderqueer. Due the low base-rate of gender minority students, this category was not 

included in analyses.

All variables of interest (PRIME, BHM subscales) were approximately normal except for the 

alcohol/drug use subscale (skewness = −3.69, kurtosis = 15.22). SI (M = 0.44, SD = 0.70, 

range 0–3.5) was significantly correlated with the PRIME (m = 13.28, SD = 13.45, range 0–

56; r = .19, p < .01; see Supplement Table 1 for correlations between PRIME items and SI). 

SI was also significantly correlated (p < .01) with other BHM-43 subscales: sleep disorder 

(r = .17), depression (r = .48), anxiety (r = .25), obsessive compulsive (r = .30), bipolar (r = 

.33), and eating disorder (r = .14). The alcohol/drug use subscale was not correlated with SI 

(nonparametric rho = .01, p = .782) and was thus dropped from subsequent analyses.

As hypothesized, linear regression results indicated that SI was positively predicted by the 

PRIME (Beta = .19, t(441) = 3.96, p < .001; f2 = 0.04). When controlling for demographic 

variables (age, sex, POC status) and BHM-43 scales, results indicated that more severe 

depression scores (Beta = .46, t(384) = 7.28, p < .001; f2 = 0.14) and younger age (Beta = 

−.13, t(384) = −2.82, p < .01; f2 = 0.02) were significant predictors of higher SI. Trend-level 

predictors of greater SI included higher PRIME scores (Beta = .09, t(384) = 1.75, p = .082; 

f2 = 0.01) and bipolar scores (Beta = .09, t(384) = 1.66, p = .098; f2 = 0.01). POC status, 

sex, and the sleep disorder, anxiety, obsessive compulsive, and eating disorder scales did not 

statistically predict SI.

An independent regression model was used to test the interaction of PRIME and sleep 

disorder scores in predicting SI. There was an overall effect of the three variables (PRIME, 

sleep disorder, and the interaction) accounting for 6% of the variance in SI scores (F (3, 438) 

= 10.14, p < .001). PRIME scores significantly predicted SI at high levels of sleep disorder 

(1 SD+ above the mean, in the “severe distress” range; Beta = 0.17, t[438] = 4.08, p < .001; 

f2 = 0.04), and at moderate levels of sleep disorder (within 1 SD of the mean, in the “mild 

distress” range; Beta = 0.11, t[438] = 3.34, p < .001; f2 = 0.03). The PRIME was not a 

significant predictor of SI at lower levels of sleep disorder (1 SD+ below the mean, in the 

“normal” range; Beta = 0.05, t[438] = 0.93, p = .351; f2 < 0.01). See Figure 1.
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Notably, when controlling for age and BHM-43 subscales associated with SI (i.e., 

depression and bipolar scores), the interaction effect was still significant. The pattern of 

results remained the same, except PRIME scores statistically predicted SI only at the high 

level of sleep disorder (Beta = 0.11, t[400] = 2.61, p < .01; f2 = 0.02), with the effect at 

moderate sleep disorder dropping out of significance (Beta = 0.05, t[400] = 1.67, p = .096; f2 

= 0.01).

4. Discussion

The results of this study indicate that, as hypothesized, PLEs, as assessed via the PRIME, 

are positively, statistically predictive of SI among help-seeking college students. Small, 

unique effects hold beyond the significant effects of age and the BHM-43 depression scale. 

These regression results indicate that SI evaluations in college settings could be enhanced by 

assessment of PLEs.

Results also revealed an interaction effect, such that for individuals with more impaired 

sleep (i.e. at high and moderate levels of sleep disorder), PRIME symptoms were 

statistically predictive of SI. For individuals with lower levels of sleep difficulties (in 

the “normal” range), however, PRIME symptoms were not significant predictors of SI. 

These findings suggest that among individuals with PLEs, mild to severe sleep disturbances 

may contribute to an increased vulnerability for suicide risk, while lower levels of sleep 

disturbances (i.e. greater sleep quality) may act as a protective factor. Notably, the 

interaction between the PRIME and sleep disorder scale remained statistically significant 

when other clinically important covariates (i.e. depression, bipolar scores, and age) were 

included in the model. This finding highlights the incremental value of including PLEs, in 

addition to mood symptoms, in the assessment of SI, especially among university students 

with sleep problems.

Although the correlational design of the study prohibits causal inference and definitive 

conclusions, it is possible that the significant interaction observed between the PRIME 

and sleep quality suggests that assessing and targeting sleep hygiene among college-aged 

students with PLEs may lower their overall risk for suicide. Given high rates of depressive 

symptoms among young people with PLEs (Yung et al., 2006), the use of measures 

that assess both STBs and sleep in addition to mood symptoms (e.g. the Patient Health 

Questionnaire-9 or the Beck Depression Inventory-II) may be clinically advantageous. The 

likely bidirectional influence among these factors (Waite et al., 2016a) suggests that sleep 

interventions may also be useful for managing psychosis-spectrum experiences (Kilicaslan 

et al., 2017). Sleep interventions may be particularly useful in the short term or early mental 

health treatment, as intervention for mood symptoms and PLEs likely require more time 

to see clinical benefits. Additionally, mental health stigma is often a barrier to treatment 

engagement, and targeting sleep difficulties may be more acceptable to students during 

early phases of treatment (Thompson et al., 2020b). Early benefits from sleep intervention 

may increase client engagement while reducing stress, distress due to psychosis-related 

experiences and comorbid concerns, and risk for suicide (Freeman et al., 2020; Kearns et al., 

2020; Reeve et al., 2019; Sheaves et al., 2019). Future research should continue to examine 

the effect of sleep quality on suicide risk in individuals with PLEs.

Thompson et al. Page 6

Psychiatry Res. Author manuscript; available in PMC 2022 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Our PRIME item-level correlational data (Supplement Table 1) are consistent with prior 

evidence indicating that among college students, specific types of PLEs (i.e. perceptual 

abnormalities and persecutory ideation) may be linked to increased SI, while other types 

of PLEs (i.e. bizarre experiences) may not (Capra et al., 2015; DeVylder and Hilimire, 

2015). Trends such as these may be helpful to providers, as suicide risk assessment may 

be particularly important for students endorsing specific types of symptoms. Longitudinal 

research examining causal relations between specific PLEs and both sleep and suicide 

risk may help elucidate links between symptomatology and inform specific treatment 

approaches.

4.1. Limitations

Although a strong tool for screening in college settings, the BHM-43 lacks clinical depth 

that limits the interpretability of the scales and findings. The brief, two-item suicide 

monitoring scale has high face validity and likely functions adequately as an initial screening 

tool (Bryan et al., 2012), however, this measure neglects certain important factors to 

consider when evaluating and monitoring the complex and nuanced nature of the suicide risk 

spectrum (e.g., intensity of thoughts, suicide plan, past attempts). Similarly, the two-item 

sleep disorder scale measures sleep latency and maintenance insomnia to a limited extent, 

but it does not assess other important facets of sleep linked to suicide risk (e.g., nightmares, 

other types of insomnia; Li et al., 2016; Miller et al., 2019; Reeve et al., 2019). Future 

research would be enhanced by the use or more comprehensive measures of sleep, STB, and 

other risk factors, to explicitly explore the many facets of these symptom domains and their 

links to PLEs. Similarly, more in-depth measures of PLEs, including qualitative evaluation 

of clinical significance and related distress (e.g., sleep difficulties and SI), may be useful for 

developing targeted interventions. Despite the limited depth of the BHM-43, these screening 

scales may help clinicians identify areas of risk that warrant further evaluation.

4.2. Conclusions

Findings support the notion that PLEs (e.g., hallucinations and delusions) are uniquely 

associated with SI among help-seeking university students. Furthermore, results revealed a 

significant interaction between PLEs and sleep difficulties in relation to SI, such that among 

individuals with mild to severe sleep disturbances, PLEs were significantly associated with 

SI. These findings suggest a need for future research among help-seeking college students 

experiencing PLEs and STB, including exploration of potential interventions targeting PLEs 

and sleep problems to mitigate suicide risk.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Psychotic-like experiences (PLEs) are associated with suicidal ideation (SI)

• Sleep quality moderates the relation between PLEs and SI in this university 

sample

• For those with greater sleep difficulties, PLEs are positively associated with 

SI

• For those with better sleep quality, PLEs are not linked to SI
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Figure 1. 
The effect of PRIME scores on suicidal ideation at high, moderate, and low levels of sleep 

disorder
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