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Abstract

Several cognitive mechanisms have been proposed to account for the relationship between 

exposure to traumatic life events (TLEs) and the entire psychosis spectrum. However, only few of 

these mechanisms have been empirically tested and those that have been tested have not 

considered multiple mechanisms simultaneously. The purpose of this study was to examine 

whether perceived stress, dissociation, negative self-schemas, negative other-schemas, and/or 

external locus of control mediated the association between TLEs and psychotic-like experiences 

(PLEs). An undergraduate sample of 945 individuals completed a battery of self-report 

questionnaires. We found significant indirect effects from TLE exposure to PLEs through 

perceived stress, dissociation, external locus of control, negative self-schemas, and negative other-

schemas. When controlling for comorbid psychological symptoms, only the indirect effect from 

TLE exposure to PLEs through dissociation continued to be significant. Targeting stress 

sensitivity, maladaptive schemas, dissociative tendencies, and externalizing attributional styles 

may prove useful in the amelioration of risk for various psychopathologies (e.g., mood, psychosis) 

in the aftermath of TLE exposure. Findings underscore the importance of targeting trauma-related 

cognitions in the prevention or reduction of psychotic-like experiences or disorders.
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1. Introduction

Although genetic factors appear to be substantially related to the etiology of psychotic 

disorders, evidence suggests that the environment also influences the development and 

course of psychosis (Schlosser et al., 2012). Among the environmental contributors to 

psychotic disorders, traumatic life events (TLEs) have been consistently associated with the 

entire spectrum of psychosis outcomes, including risk and severity of psychotic disorders 

and psychotic-like experiences (PLEs), the latter which are considered attenuated (i.e., less 

frequent, severe, distressing or convincing) positive psychotic symptoms (Gracie et al., 

2007; Heins et al., 2011; Spauwen et al., 2006; Thompson et al., 2009). TLEs have been 

defined in various ways depending on the literature (e.g., adversity, negative life events, 

abuse, neglect), but PLES have been associated with TLEs regardless of the definition (for a 

discussion of this issue, see Gibson et al., 2016). For the purposes of this study, we define 

TLEs as physical, sexual, and emotional abuse, as well as neglect experiences. Considered 

part of the extended psychosis phenotype, PLEs have been found to occur in 5-8% of non-

clinical populations and have been linked to both risk for developing a psychotic disorder 

and with many of the same risk factors as psychotic disorders, such as cannabis use and 

exposure to TLEs (Kaymaz et al., 2012; Reeves et al., 2014; van Os et al., 2009; van Os & 

Linscott, 2012).

A recent meta-analysis indicated that the magnitude of the relation between trauma exposure 

and subclinical psychotic experiences is fairly large (with odds ratios ranging from 3 to 11), 

even after controlling for demographic factors and comorbid mental disorders (Janssen et al., 

2004; Varese et al., 2012a). The impact of the TLE and psychosis association is emphasized 

by findings that TLE exposure predates the onset of psychosis (Arseneault et al., 2011; 

Kelleher et al., 2013; Mackie et al., 2011), and that having a history of TLEs in the context 

of psychosis is linked to a worse disorder course (e.g., worse symptomatology, cognitive 

deficits, and treatment resistance; Hassan & De Luca, 2015; Schenkel et al., 2005). 

Collectively, these findings suggest that TLEs are likely to influence the pathways to, and 

course of, psychotic experiences.

Despite the robust TLE and psychosis association, the psychological mechanisms by which 

trauma influences the development of psychosis remain unclear. However, several theoretical 

models focused on cognitive mechanisms have been suggested (Bentall & Fernyhough, 

2008; Morrison et al., 2003; Read et al., 2005; van Winkel et al., 2013). Specific underlying 

mechanisms that have been proposed to account for this relationship include locus of 

control, stress sensitivity, negative schemas, and dissociation (Anglin et al., 2014; Fisher et 

al., 2012; Fisher et al., 2013; Gibson et al., 2014). However, the majority of the empirical 

data has investigated these mechanisms in isolation rather than simultaneously, the latter of 

which takes a much more conservative approach (Bebbington et al., 2011; Fisher et al., 

2012; Fisher et al., 2013; Freeman & Fowler, 2009; Gracie et al., 2007; Perona-Garcelán et 

al., 2012).

The importance of perceived stress in the relationship between TLEs and PLEs has been 

highlighted by research showing that many individuals display heightened physiological or 

subjective reactivity to lab-induced or environmental stressors, particularly individuals who 
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have been exposed to TLEs (Glaser et al., 2006) and those experiencing symptoms along the 

entire psychosis continuum (Aiello et al., 2012; Collip et al., 2013a; Lardinois et al., 2011; 

Lataster et al., 2009; Myin-Germeys et al., 2001). Further, in a sample of university 

undergraduates, greater perceived stress was found to mediate the association between TLEs 

and PLEs (Gibson et al., 2014). We wished to extend these findings to determine whether 

perceived stress remained a significant mediator in the context of other explanatory 

variables.

Another cognitive mechanism implicated in the pathogenesis of psychosis stemming from 

TLEs is negative schemas (i.e., negative global beliefs about oneself, others, and the world). 

Negative schemas are associated with both strict and broad definitions of psychosis 

(Addington & Tran, 2009; Bortolon et al., 2013; Fowler et al., 2011) and have been found to 

predict PLEs (Gracie et al., 2007). Negative schemas also have been found to mediate the 

relationship between TLEs and paranoia (Fisher et al., 2012). Our study intends to expand 

this research by including other explanatory variables in the mediation model, and by 

assessing attenuated psychosis more broadly.

Experiencing TLEs also has been hypothesized to lead to dissociative symptoms (e.g., 

difficulty distinguishing between whether something an individual remembers was reality or 

a dream) that subsequently lead to psychosis-proneness (Anketell et al., 2010; Moskowitz & 

Corstens, 2008). Not only have dissociative experiences been consistently associated with a 

TLE history (Ogawa et al., 1997), but they have been significantly linked to subclinical and 

clinical psychotic symptoms (Braehler et al., 2013; Schroeder et al., 2016). Dissociation also 

has been implicated as a significant independent mediator of the TLE-PLE relationship 

(Anglin et al., 2014; Perona-Garcelán et al., 2012; Varese et al., 2012b), although to our 

knowledge, no study has investigated this construct in the context of both attenuated 

hallucinatory and delusional experiences with a more conservative definition of TLEs (i.e., 

endorsement of at least moderate to severe exposure), gaps this study addresses.

Individuals along the psychosis continuum also appear more likely to make external 

attributions for their private and public experiences (i.e., manifesting an external locus of 

control) than those endorsing lower levels of psychotic experiences, to the extent that they 

interpret their environment as controlled more by outside sources like chance, luck, fate, or 

powerful others rather than the self (Bentall & Fernyhough, 2008; Candido & Romney, 

1990; Cooper et al., 2008; Frenkel et al., 1995; Kaney & Bentall, 1989; Levine et al., 2004; 

Rosenbaum & Hadari, 1985; Thompson et al., 2011). Possessing an external locus of control 

was found to be one of the strongest longitudinal predictors of psychotic disorder 

development (Frenkel et al., 1995), has been found to prospectively mediate the relationship 

between TLE exposure and attenuated psychosis (Fisher et al., 2013), and has been linked to 

worse disorder phenomenology and prognosis (Ciufolini et al., 2015). Our study appears to 

be the first to investigate external locus of control as a mediator of the TLE-PLE relationship 

in the context of many commonly reported TLEs (e.g., emotional, physical, and sexual 

abuse), as the TLEs measured in the Fisher et al. (2013) mediation study were exposure to 

bullying, harsh parenting, and domestic violence.
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Given that perceived stress, negative schemas, dissociation, and locus of control have been 

linked to both TLE exposure and the full spectrum of psychotic experiences, we 

hypothesized that they would each act as independent putative mediators of the association 

between TLEs and PLEs, as well as significant explanatory mechanisms in the multiple 

mediation model, which accounts for the presence of all other putative mediators in a single 

model. We also conducted analyses to determine which mediators were specific to PLEs by 

controlling for comorbid psychological symptoms.

2. Method

2.1. Participants and Procedure

Undergraduate students (N = 945) between the ages of 18 and 34 (M = 20.13; SD = 2.47) 

were from a socioeconomically and racially diverse urban university in the United States. 

Participants were recruited from courses across multiple disciplines via an online 

recruitment website and received course credit for their participation. The study protocol 

received Institutional Review Board approval from the university and informed consent was 

obtained from all participants prior to participation. After consenting, participants were 

directed to a laboratory computer where they completed self-report questionnaires and 

experimental paradigms. Participants beyond the typical age of onset for schizophrenia 

spectrum disorders (i.e., ages 18 to 35) were excluded from the study in order to capture 

individuals at peak age for the emergence of psychotic symptoms (American Psychiatric 

Association, 2013).

2.2. Measures

The Childhood Trauma Questionnaire Short-Form (CTQ; Bernstein et al., 1994; Bernstein & 

Fink, 1998) measured TLEs. The CTQ is a self-report inventory for ages 12 and up that 

assesses five maltreatment types (emotional, physical and sexual abuse, and emotional and 

physical neglect). The CTQ has been found to display good sensitivity and specificity, 

criterion validity, internal consistency, and convergent reliability across clinical and general 

population samples (Bernstein & Fink, 1998). Each of the five scales has a cutoff score, 

including “none to low”, “low to moderate”, “moderate to severe”, and “severe to extreme” 

exposure. Similar to other studies, the TLE+ group was comprised of individuals who 

endorsed at least one of the five TLEs at or above the “moderate to severe” cutoff and the 

TLE- group was comprised of individuals who had scores below the cutoffs (Bendall et al., 

2013; Heim et al., 2009; Klewchuk et al., 2007).

The 45 positive items of the 92-item Prodromal Questionnaire (PQ) were used to measure 

the number of PLEs endorsed in the past month outside the influence of drugs, alcohol, or 

other medications (Loewy et al., 2005; Loewy et al., 2007). This scale has been found to 

have moderate concurrent validity and specificity and strong sensitivity when compared to 

other semi-structured interviews that assess psychosis (Kline et al., 2012; Miller et al., 

2002).

Perceived stress was evaluated with the Perceived Stress Scale (PSS; Cohen et al., 1983). 

The PSS is a 14-item measure of perceived global stress and coping ability that focuses on 
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the predictability and controllability of events in the past month. This scale has established 

high concurrent and predictive validity with health outcomes, psychiatric outcomes, and 

with other measures of stress, as well as moderate internal and test-retest reliability (Cohen 

et al., 1983; Cohen, 1988; Cohen et al., 1993; Hewitt et al., 1992). Higher PSS scores have 

discriminated between those at risk for psychosis or with first-episode psychosis and 

controls, and have been associated with schizotypy (Horan et al., 2007; Mondelli et al., 

2010; Palmier-Claus et al., 2012).

Negative self-schemas and negative other-schemas were assessed with the Brief Core 

Schema Scale (BCSS), which is a 24-item assessment of positive and negative schemas 

concerning the self and others, such as “I am weak” and “Other people are truthful” (Fowler 

et al., 2006). This scale has been found to be discrete from traditional measures of self-

esteem and mood, to be associated with several psychosis outcomes, to demonstrate good 

internal consistency and test-retest reliability, and moderate to strong concurrent and 

discriminant validity with self-esteem and depression measures (Addington & Tran, 2009; 

Fowler et al., 2006; Stowkowy et al., 2016). The negative-self (six items) and negative-

others (six items) scores constituted independent putative mediators for the present study.

Dissociation was measured with the Dissociative Experiences Scale (DES; Bernstein & 

Putnam, 1986), which is a 28-item instrument that assesses dissociative symptoms and 

experiences (e.g., “Some people have the experience of being in a familiar place but finding 

it strange and unfamiliar”). The DES is regarded as the gold standard for evaluating 

dissociation, demonstrating good reliability and validity, and has been associated with 

various psychosis outcomes (Braehler et al., 2013). The outcome from the DES was the 

average of the summed score.

The Rotter I-E Scale (Rotter, 1966) measured locus of control, a concept that assesses 

individuals’ beliefs about how reinforcement is controlled in the world and the degree to 

which they believe that they can control events happening around them. Higher scores 

indicate a more external locus of control (i.e., perceiving that reward/reinforcement is not 

connected to one’s own behavior, but controlled by outside sources). This 23-item 

instrument has been found to have good test-retest reliability, internal consistency, and 

concurrent validity with other locus of control measures (Lange & Tiggemann, 1981; Zerega 

et al., 1976).

To partially address the issue of specificity of the putative mediators on the TLE-PLE 

relationship, our supplementary analyses tested whether the main mediation model persisted 

when controlling for depressive symptoms, generalized anxiety symptoms, and substance 

use given the association between TLEs and these constructs (Green et al., 2010). 

Depressive symptoms were measured with the brief version of the Center for Epidemiologic 

Studies-Depression Scale (Radloff, 1977). Generalized anxiety was assessed with the State 

Trait Anxiety Inventory Trait Form Anxiety Subscale with a version that excluded items 

from the depression factor (Bieling et al., 1998; Spielberger et al., 1983). The Drug Use 

Frequency Measure assessed the frequency of use of various substances in the past three 

months on a scale ranging from “never” to “daily” (O’Farrell et al., 2003). Cannabis and 

other drug use (i.e., amphetamines, opioids/heroin, and hallucinogens) was dichotomized 
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into a “high” versus “low” use category based on a previous study using the same sample 

(Reeves et al., 2014). All three scales have been found to demonstrate strong psychometric 

properties (Bieling et al., 1998; O’Farrell et al., 2003; Radloff, 1977; Rule & Traver, 1983; 

Spielberger et al., 1983).

2.3. Statistical Analysis

After listwise deletion of missing data, the multiple mediator model included 941 

participants. The continuous dependent variable, PLEs, was log-transformed (ln + 1 to 

address zero values) because of positive skew observed via visual inspection. Bivariate 

analyses among the demographic, predictor (i.e., TLEs) and outcome (i.e., PLEs) variables 

involved: chi-square tests when both variables were categorical, Pearson correlations when 

both variables were continuous, ANOVA when there was a categorical predictor and 

continuous outcome, and logistic regression (expressed as odds ratios) when there was a 

continuous predictor and binary outcome. Age, race, and gender were considered covariates 

if they were related to both the independent and dependent variables.

To examine the indirect effects of the five mediators on the relationship between TLEs and 

PLEs, we used Hayes (2013) regression-based PROCESS macro. The PROCESS macro 

tests the direct and indirect effects, as well as provides point estimates (unstandardized 

effects) and bias-corrected 95% bootstrapped confidence interval (CI) estimates around the 

indirect effect. The CIs for the indirect effects that do not include zero are considered 

significant. As per Hayes’ (2013) recommendation, effect sizes were measured with the 

partially standardized indirect effect of X on Y and were available only for the multiple 

mediation model (Hayes, 2013). Statistical analyses were conducted using SPSS Version 22.

We also ran three supplementary models: 1) controlling for comorbid symptoms (i.e., 

depressive and anxiety symptoms, as well as substance use in the past three months) to 

isolate the specificity of the putative mediators for the TLE and PLE relationship, 2) 

examining the influence comorbid depressive and anxiety symptoms might have as potential 

mediators rather than confounders, and 3) exploring the differential impact of TLE type (i.e., 

running neglect as a separate model from sexual, physical, and emotional abuse 

experiences).

3. Results

3.1. Demographics

Demographic and clinical characteristics for this sample are presented in Table 1. There was 

no observed difference for gender between those in the TLE- compared to the TLE+ groups 

(p = 0.66) and gender was not significantly associated with PLEs (p = 0.17). There was an 

observed difference among the racial groups depending on TLE status (X2= 55.11, p < 

0.0001); however, race was not associated with PLEs (p = 0.27). Although older individuals 

were significantly more likely to be in the TLE+ group (OR = 1.07, p = 0.02), age was not 

associated with PLEs (p = 0.09). Therefore, we did not control for gender, race, or age.
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3.2. Bivariate Analyses

The a paths (TLEs to the mediators), b paths (mediators to PLEs), and c path (TLEs to 

PLEs), were significant in both the independent and multiple mediation models (see Figure 

1; supplementary analyses include a correlation matrix for the main independent, mediator, 

and dependent variables). Perceived stress was significantly associated with TLEs (F[1, 943] 

= 54.79, p < 0.0001) and PLEs (r = 0.43, p < 0.0001. Dissociation was significantly related 

to TLEs (F[1, 940] = 55.08, p < 0.0001) and PLEs (r = 0.45, p < 0.0001). External locus of 

control was significantly associated with the predictor variable, TLEs (F[1, 940] = 8.42, p = 

0.004), and the outcome variable, PLEs (r = 0.23, p < 0.0001). Negative self-schemas also 

were significantly related to TLEs (F[1, 939] = 80.02, p < 0.0001) and PLEs (r = 0.36, p < 

0.0001), as were negative other-schemas (F[1, 939] = 14.63, p < 0.001 for TLEs and r = 

0.24, p < 0.0001 for PLEs). Lastly, TLE status was significantly associated with PLEs (F[1, 

943] = 44.23, p < 0.0001).

3.3. Indirect Effects

Results for the full mediation model are presented in Figure 1. Indirect effects indicated that 

greater perceived stress, dissociation, external locus of control, and negative self- and other-

schemas were significant putative mediators in the relationship between TLE exposure and 

higher PLE endorsement (see Table 2). When exploring the independent contribution of each 

mediator, all five variables statistically mediated the association between TLEs and PLEs 

(see Table 2).

3.4. Supplementary Analyses

Our first supplementary analysis adjusted the models for depressive and anxiety symptoms, 

as well as substance use, and indicated that dissociation was the only variable to persist in 

statistically mediating the TLE-PLE relationship. Our second supplementary model included 

depressive and anxiety symptoms as potential mediators rather than as confounders. Results 

from this model showed that dissociation, depression, and anxiety symptoms, but not 

perceived stress, locus of control, or negative-self and other schemas, mediated the 

relationship between TLEs and PLEs. Lastly, our supplementary analyses indicated that 

differentiating between any abuse (i.e., childhood emotional, physical, and sexual abuse 

experiences) versus any neglect (i.e., physical and emotional neglect experiences) does not 

influence the overall pattern of results given that all five cognitive constructs significantly 

mediated the relationship between abuse/neglect and PLEs. Data from all supplementary 

models available upon request.

4. Discussion

This is the first study, to our knowledge, to find that multiple cognitive variables are involved 

in the relationship between TLEs and PLEs. Specifically, we found that perceived stress, 

dissociation, external locus of control, negative self-schemas, and negative other-schemas 

yielded significant indirect effects (both independently and in the multiple mediator model) 

on the association between TLE and PLEs. However, specificity analyses indicated that 

dissociation was the only significant mediator that held up after adjusting for comorbid 

symptoms. These results underscore the salience of dissociation as a critical cognitive style 
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in the TLE-PLE relationship since this was the only variable to persist in its significance 

across the adjusted models. Although external locus of control, negative schemas, and stress 

sensitivity are important cognitive constructs to factor into posttraumatic symptomatology 

assessment and treatment, they may be more salient mediators for phenotypes that 

commonly occur in the course of psychosis (e.g., depression).

The results of our main model, which highlight the putative role of dissociation, negative 

schemas, stress sensitivity, and external locus of control, are consistent with research finding 

the TLE-psychosis relation through indirect effects involving cognitive based mechanisms 

(Anglin et al., 2014; Fisher et al., 2012; Fisher et al., 2013; Gibson et al., 2014; Gracie et al., 

2007; Varese et al., 2012b). Additionally, differentiating between childhood abuse and 

childhood neglect experiences did not alter the overall influence of the mediators. Each of 

the mediators in the current study has implications for how reality distortions that might 

emerge in the aftermath of TLEs could influence the onset of psychotic experiences. It is 

imperative that future studies assess whether the proposed cognitive styles are a consequence 

or antecedent of PLEs, a time course this study could not rule out due to the cross-sectional 

design.

Paralleling other studies was our finding that dissociation was a significant putative mediator 

of the link between TLEs and PLEs (Anglin et al., 2014; Perona-Garcelán et al., 2012; 

Varese et al., 2012b). Our study extended these findings in that the strength of dissociation 

as a potential mediator is underscored by its persistent mediation in the full model, and in 

that we defined our TLE variable based on higher severity scores versus a one-item binary 

TLE versus no TLE outcome. Further, we assessed the specificity of this mechanism to 

PLEs by controlling for several comorbid symptoms, and dissociation was the only variable 

to hold up to this conservative adjustment. Several researchers have proposed that 

individuals may respond to TLEs with dissociative experiences (e.g., derealization) that can 

involve an individual’s personality becoming divided into fragmented selves (e.g., a trauma 

versus current, daily functioning version of themselves; Anketell et al., 2010; Liotti & 

Gumley, 2008; Van der Hart et al., 2006). These split versions of the selves are thought to 

conflict, with the ‘trauma’ focused version being experienced as atypical and unfamiliar to 

the person and inducing psychotic-like interpretations or “tuning out” experiences (Braehler 

et al., 2013; Van der Hart et al., 2006). Overall, it appears that dissociation may be a critical 

feature of posttraumatic event processing that makes it more likely that an individual 

experiences their environment in an unintegrated, disjointed manner, subsequently 

increasing their vulnerability to psychotic experiences and interpretations of their world.

Perceived stress appears to be important in increasing risk for psychosis, particularly given 

an adverse life experience history (Lardinois et al., 2011; Gibson et al., 2014; Trotman et al., 

2014). One possible interpretation of our results is that as a result of experiencing trauma, 

heightened levels of perceived stress that correspond to a reduced sense of controllability 

and predictability may increase vulnerability to psychotic-symptoms or disorders. In a 

similar vein, it is possible that a diminished sense of power over one’s experiences may be 

more likely to manifest or be exacerbated by exposure to TLEs (Erickson et al., 2013; 

Karstoft et al., 2015). Our supplementary results highlight the transdiagnostic significance of 

stress sensitivity, such that this construct may be present in the context of other 
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psychological reactions to TLEs (e.g., depressive, anxious, or substance use reactions) rather 

than unique to psychotic-like presentations.

Subsequent to experiences of victimization, externalizing explanatory styles may be 

activated or intensified, which may then lead to anticipating threat or to paranoid 

interpretations of the world (Bentall & Fernyhough, 2008; van Winkel et al., 2013). 

Consistent with this possibility, we found that having an externalizing locus of control 

mediated the TLE-PLE relationship. However, the role of locus of control was not as strong 

as other mediators (see Table 2). Supplementary analyses demonstrated that although locus 

of control most likely has its place as a putative mediator of the TLE-PLE relationship, its 

effect on this relationship may be diluted by comorbid psychological symptoms that also are 

associated with a history of trauma.

Finally, we found that negative schemas, particularly toward the self rather than others, 

mediated the TLE-PLE relation. This finding suggests that negative beliefs about oneself 

(e.g., I am vulnerable) or the world (e.g., other people are devious) may be likely to emerge 

post-childhood trauma, which may make these individuals more prone to psychotic-like 

explanations or filters (Gracie et al., 2007). Specifically, early adversities have been 

conceptualized to facilitate negative schemas about the self and others involving 

vulnerability, humiliation, and subordination (e.g., that one is vulnerable to being harmed 

due to the hostile intentions of others), which are then thought to increase psychotic 

symptom development in those with genetic predispositions (Garety et al., 2001). It is also 

important to note that the significant effect of negative schemas as a mediator of the 

association between TLEs and PLEs became non-significant when comorbid symptoms 

were included as either control variables or as potential mediators, potentially given the high 

co-occurrence between negative schemas and comorbid symptoms, such as depression and 

anxiety (Calvete et al., 2013).

Despite the potential interpretations of how the mediators may influence PLEs in the 

aftermath of TLE exposure, reverse directionality issues (i.e., other models) cannot be ruled 

out. Thus, future studies are warranted that 1) help determine whether TLEs predate the 

proposed cognitive mediators, and whether psychotic-like symptoms are a consequence of 

this admixture of experiences, and 2) narrow which psychopathologies these mediators exert 

their most potent influence post-trauma.

The advantages of exploring the aforementioned variables in a full mediation model is that, 

while many of them have been individually found to mediate the TLE-psychosis link, it is 

important to determine the independent strength of specific indirect effects in the context of 

one another. Hayes (2013) contends that examining multiple mechanisms in an integrated 

model is preferred given that one mediator is not likely to be the sole way through which a 

predictor has an effect on the outcome. Indeed, it is more likely that the relationship between 

TLE exposure and psychosis is impacted by various processes, including others that were 

not measured by the current study (e.g., social defeat; van Winkel et al., 2013).

There are several methodological limitations to the current study. Most importantly, the 

study design was cross-sectional, and thus, reverse directionality poses a concern. As 
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mentioned above, the cross-sectional nature of the design does not preclude the existence of 

other models not tested in this study. Future studies that explore the temporal precedence of 

TLEs and these five mediators in a longitudinal capacity among a nationally representative 

or clinical sample are necessary. Nevertheless, previous longitudinal studies implicate a 

timeline whereby TLEs predate some of the mediators of the current study (e.g., locus of 

control or self-esteem, the latter which may represent a proxy for negative self-schemas), 

after which time psychotic-like symptoms have been observed (Fisher et al., 2013). Further, 

another longitudinal study found a bidirectional relationship between physical abuse and 

PLEs with abuse experiences strongly predicting PLEs (Kelleher et al., 2013). Despite these 

findings, the temporal nature of the other mediators should be assessed in future studies. To 

address reverse directionality, we analyzed supplementary models that swapped the order of 

the dependent and mediator variables (data available upon request). These independent 

models led to us not being able to rule out the possibility that three of the cognitive styles 

that were originally proposed as mediators (i.e., negative self- and other-schemas, as well as 

perceived stress) are a result of psychotic-like experiences rather than antecedents. 

Nevertheless, these alternative models explored independent, not multiple, mediation. Future 

studies considering these cognitive styles as multiple outcome variables (adjusting for one 

another) are warranted.

We also primarily focused on cognitive mechanisms when we acknowledge that a variety of 

other potential mechanism are likely at play in the development of PLEs following exposure 

to TLEs, particularly via genetic and affective pathways. Genetic influences likely moderate 

the effects of traumatic experiences in increasing risk for psychotic symptoms (Collip et al., 

2013b), and some genes may predispose an individual to developing certain cognitive styles, 

such as perceived stress, and psychotic experiences. As such, future studies that include 

genetic/biomarker collection from participants may be able to better elucidate the potential 

role of genetic confounds. With regard to affective mechanisms, our supplementary findings 

highlight the importance of depressive and anxiety symptoms in explaining the relationship 

between TLEs and PLEs, which is consistent with other studies that find affective and 

cognitive factors operating in parallel to exert their influence on psychotic-like symptoms in 

the context of TLE exposure (Bebbington et al., 2007; Fisher at al., 2012; Fisher et al., 

2013).

An additional limitation is that the sample was comprised of undergraduate students, which 

may limit how translatable these findings are to general population samples. Nevertheless, 

the sample was socioeconomically and racially diverse, which may help to counter this 

limitation to some degree. Assessing nuanced demographic factors (e.g., gender, race) that 

may influence vulnerability and/or predispose someone to increased risks (e.g., increased 

perceived stress) for certain cognitive styles after childhood trauma is an important area in 

need of investigation, and future longitudinal studies may be better able to address these 

potential interactions.

Another limitation involves the nature of our assessment. First, TLE assessment was 

retrospective. However, concerns about the reliability of TLE recall have been challenged by 

findings that TLE reporting among psychotic samples tends to be underestimated, stable, 

and in sync with corroborating reports (Cutajar et al., 2010; Fisher et al., 2011). Second, the 
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retrospective nature of childhood maltreatment measurement may have resulted in false 

negatives (i.e., non-exposed TLE group being misclassified), especially given that 

prospective studies have been found to identify different groups of individuals as maltreated 

than retrospective studies (Newbury et al., 2018). Third, assessment of symptoms and TLEs 

was also limited to self-report. These assessment limitations would ideally be addressed in 

future studies by matching self-report data to experimental- or interview-based 

measurements of relevant constructs.

Lastly, this study examined the dimensional nature of psychotic and other psychiatric 

symptoms rather than those that solely meet clinical diagnostic threshold for psychosis-risk 

and/or psychiatric disorders (diagnostic information was also not available for the full 

sample). It would be useful for future studies to examine whether and how results vary for 

those who have crossed the diagnostic threshold for a psychotic or other psychiatric disorder, 

as well as for individuals engaged in mental health treatment, particularly since individuals 

with a TLE history were more likely to endorse being in or seeking mental health treatment 

in the past month (X2 = 18.62, p < 0.0001). We also acknowledge that schizophrenia is only 

one outcome of PLEs, and would look to additional studies to explore the potential influence 

of these mediators on other psychological constructs (e.g., depression, posttraumatic stress 

symptoms) instead of PLEs.

In conclusion, this study highlights the importance of several cognitive mechanisms in the 

relationship between TLEs and PLEs, which may be amenable to psychological 

intervention, such as targeting trauma-related cognitions that are linked to psychotic-like 

appraisals of oneself, others, and the world (Sherrer, 2011). Various treatment options have 

been found to be efficacious for reducing some of the negative effects of the mediators 

shown in this study, such as Schema Therapy to address maladaptive schemas (Young et al., 

2003). Community-based preventative measures to reduce TLE exposure are also warranted 

given the vast psychological sequelae that have been found to stem from TLEs, such as 

PLEs (Kelleher et al., 2013). Nuanced clinical assessments that capture TLE histories and 

how the content and attribution of the specific TLE may manifest in the phenomenology of 

psychotic symptoms may also constitute a useful avenue of intervention.
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Figure 1. 
Effect of Multiple Mediators on the Relationship Between Traumatic Life Events (TLEs) 

and Psychotic-Like Experiences (PLEs). a = effect of TLEs on mediators; b = effect of 

mediators on PLEs; c = direct effect of TLEs on PLEs; c’ = indirect effect of TLEs on PLEs 

through the five mediators; *p < 0.05; **p < 0.01; ***p < 0.001. Values are unstandardized 

coefficients.
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Table 1

Descriptive Characteristics

Demographics Overall sample (N = 945)

Male, n (%) 231 (24.40)

Age (years), mean (SD) [range] 20.13 (2.47) [18–34]

Race, n (%)

 Non-Hispanic White 520 (55.00)

 African-American/African 169 (17.90)

 Asian/Pacific Islander 145 (15.30)

 Multiracial 48 (5.10)

 Other 63 (6.70)

Clinical Characteristics, mean (SD) [range]

Receiving or seeking treatment, n (%) 124 (13.0)

PLEs 9.92 (7.69) [0–44]

PSS 25.22 (8.14) [2–55]

BCSS-Self 2.84 (3.88) [0–24]

BCSS-Others 6.83 (5.38) [0–24]

DES 2.28 (1.23) [1–8]

Rotter I-E 12.43 (3.56) [3–23]

TLEs 0.62 (1.07) [0–5]

TLE+, n, % 312 (33.0)

Childhood Emotional Abuse, n, % 147, 15.6

Childhood Physical Abuse, n, % 100, 10.6

Childhood Sexual Abuse, n, % 100, 10.6

Childhood Emotional Neglect, n, % 118, 12.5

Childhood Physical Neglect, n, % 119, 12.6

TLEs= Traumatic Life Events; TLE+ = Participants who endorsed a history of trauma; PLEs= Psychotic-like Experiences; PSS = Perceived Stress 
Scale; BCSS = Brief Core Schema Scale; DES = Dissociative Experiences Scale; Rotter I-E = Rotter Internal External Locus of Control Scale
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Table 2

Summary of Indirect Effects from Independent and Multiple Mediation Models

Multiple mediation model* Unstandardized estimate 95% CI**
Partially standardized 

indirect effect 95% CI*

TLE→ perceived stress→ PLEs 0.04 0.0227 – 0.0525 0.10 0.0623 – 0.1428

TLE→ dissociation→ PLEs 0.05 0.0368 – 0.0748 0.15 0.1036 – 0.2016

TLE→ external locus of control→ PLEs 0.005 0.0008 – 0.0120 0.01 0.0020 – 0.0318

TLE→ negative self-schemas→ PLEs 0.03 0.0143 – 0.0426 0.07 0.0373 – 0.1166

TLE→ negative other-schemas→ PLEs 0.01 0.0018 – 0.0156 0.02 0.0047 – 0.0435

Independent mediation model Unstandardized estimate 95% CI*

TLE→ perceived stress→ PLEs 0.07 0.0522 – 0.0961

TLE→ dissociation→ PLEs 0.08 0.0558 – 0.1048

TLE→ external locus of control→ PLEs 0.02 0.0053 – 0.0288

TLE→ negative self-schemas→ PLEs 0.07 0.0536 – 0.0927

TLE→ negative other-schemas→ PLEs 0.02 0.0101 – 0.0359

TLE = traumatic life events; PLEs = Psychotic-Like Experiences;

*
Model represents the effect of each mediator in the context of the other mediators.

**
95% Confidence Interval of the indirect effect effects derived from 1,000 bias-corrected bootstrapped samples (log-transformed); CIs that do not 

include zero are considered significant and are bolded.
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